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RELATION OF PHENOMENAL RISE OF WATER LEVELS TO A 
DEFECTIVE GAS WELL, HARRIS COUNTY, TEXAS! 


NICHOLAS A. ROSE? anp W. H. ALEXANDER, JR.* 
Houston, Texas 


ABSTRACT 


The water levels in wells throughout the Houston district, Texas, have declined since 1937 due 
to the large increase in the rate of pumping in the Houston and Pasadena areas. The outstanding 
exception to this downward trend of water levels occurred in several wells north and northwest of 
Houston which have shown a sharp upward trend since December 1, 1942. The area in which this 
rise has been noted is about 25 miles long and 10 miles wide. 

In August, 1943, about 50 water wells in northern Harris County were investigated. Several wa- 
ter wells in and near the Bammel gas field that theretofore had been pumped were flowing and the 
water level in most of the wells within a radius of several miles had risen sharply. Within a few days 
five water wells in the field started to crater. In this connection it was reported that one of the gas 
wells in the field had developed a leak in the casing at approximately 600 feet below the surface and 
was discharging gas into the water-bearing sands. 

The Theis non-equilibrium formula was used to determine the amount of water that would have 
been required as recharge to the sands in the “‘affected zone” at Bammel to produce the rise recorded 
in an observation well at Westfield, 4.7 miles northeast of the defective gas well. Computations show 
that the amount required from December 1, 1942, to November 30, 1944, was about 6 billion gallons 
of water, or about 14 billion cubic feet of gas at a pressure of 250pounds per squareinch. The compu- 
tations also show that the amount of gas injected into the sands of the “affected zone” increased 
from an average of about 7 million cubic feet a day at the same pressure from December 1, 1942, to 
April 1, 1943, to an average of about 39 million cubic feet a day from July 24 to August 30, 1944. 
The amount of gas being discharged into the “affected zone” has decreased sharply since August 30 
and indications are that little or no gas entered the zone from November 22 to 30, 1944. 


1 Manuscript received, December 29, 1944. Published by permission of the director of the United 
States Geological Survey. 


? Associate geologist, Division of Ground Water, Geological Survey, United States Department 
of the Interior. 


P be — geologist, Division of Ground Water, Geological Survey, United States Department 
of the Interior. 

Grateful acknowledgment is expressed to the persons who contributed information and assisted 
in the preparation of this report. O. E. Meinzer, W. N. White, W. F. Guyton, and W. L. Broadhurst 
of the Geological Survey reviewed the manuscript and offered valuable suggestions and criticisms. 
C. R. Follett of the Texas State Board of Water Engineers performed most of the field work in 1943. 
J. K. Baumel of the Oil and Gas Division of the Railroad Commission of Texas made available for 
study and publication the data on which the history of the Bammel field was based. Robert E. 
Connors of the Houston Chronicle Publishing Company furnished two excellent photographs. 
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INTRODUCTION 


An investigation of the supply of ground water available for the Houston 
district, comprising all of Harris County and parts of the adjoining counties, has 
been in progress since December, 1930, as part of a survey of the ground-water | 
resources of Texas by the United States Geological Survey in cooperation with the 
Texas State Board of Water Engineers. This investigation has from the beginning 
been under the direction of W. N. White, senior hydraulic engineer, and under 
the general supervision of O. E. Meinzer, geologist in charge of the Division of 
Ground Water, Geological Survey. Since the fall of 1938, when the current phase 
of the investigation was begun, $5,000 has been allocated annually by the City of 
Houston for the investigation and has been matched by an equal amount of Fed- 
eral funds. As part of the study, measurements of water levels are made in about 
220 observation wells at intervals ranging from one month to 6 months. Some of 
these wells are in the Houston and the Pasadena ship-channel areas, some in the 
Katy rice-growing area, and some in the outcrop area of the water-bearing sands | 
north and northwest of Houston. The records of water levels are correlated with 
the records of pumpage from wells for the purpose of determining the capacity 
of the sands to transmit water to the heavily pumped areas and the amount of 
water that is withdrawn from storage within the beds where the artesian pressure 
declines. 

The water levels in wells in Houston, Pasadena, and the adjoining areas have 
declined at a rapid rate since 1937 due to the large increase in the rate of pumping. 
This decline has occurred in wells throughout most of Harris County, including 
wells more than. 20 miles north of the center of pumping at Pasadena. Although 
the magnitude of the decline in these outlying wells has been comparatively 
small, the trend has been steadily downward.* 


PHENOMENAL RISE IN WATER LEVELS NORTH AND NORTHWEST OF HOUSTON 


The outstanding exception to the general downward trend of water levels has 
occurred in several wells north and northwest of Houston which have shown a 
sharp upward trend since December 1, 1942. The area in which this rise has been 
recorded is about 25 miles long and about 10 miles wide. The water levels in all 
the observation wells in that area, except in wells 93 and 269 which are 1,070 
and 1,052 feet deep, respectively, rose abnormally from December 1, 1942, to 
September 20, 1944, and since that date have declined sharply. 

Figure 1 shows the observation wells that have displayed this upward trend 
and their locations with respect to the oil and gas fields in the area. 


3 W. N. White, N. A. Rose, and W. F. Guyton, ‘“‘Ground-Water Resources of the Houston Dis- 
trict, Texas,” U. S. Geol. Survey Water-Supply Paper 889-C (1944). 
N. A. Rose, “Ground Water and Relation of Geology to Its Occurrence in Houston District, 


Texas,” Bull. Amer. Assoc. Petrol. Geol., Vol. 27, No. 8 (August, 1943), pp. 1081-1101. 
N.A. Rose and W. H. Alexander, Jr., Progress Report on the Ground-Water Resources of the Hous- 


ton District, Texas, Texas State Board of Water Engineers (November, 1944). 
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Fic. 1.—Map of Houston area showing location of observation wells in relation to oil and gas fields. 


The rise in water levels was first noted in well 225 at North Houston (depth 
616 feet) and well 268 at Westfield (depth 777 feet) when the December, 1942, 
| and January, 1943, measurements were compared, the net rise during the inter- 
vening period being 4.5 and 3.7 feet (Fig. 2). A rise was next noted early in 

August, 1943, in well 221 (depth 208 feet), 1.2 miles north of North Houston, and 
in well 264 (depth ? feet), 3.2 miles south of Westfield (Fig. 3). 
In an effort to determine the cause for the rise, C. R. Follett, assistant en- 
| gineer with the Texas Board of Water Engineers, visited about 50 wells in north- . 
ern Harris County on August 12 and 13, 1943. On reaching the Bammel gas field 
it was reported that one of the gas wells in the field (Meineke No. 2) had devel- 
oped a leak in the casing at approximately 600 feet below the surface and was dis- 
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charging gas into the water-bearing sands. It was further reported that the well 
had been killed in July in accordance with instructions from the engineers of the 
Oil and Gas Division of the Texas State Railroad Commission. 

On visiting the water wells in and near the gas field Follett found that several 
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Fic. 2.—Chart showing rise in water levels in well 225 at North Houston and well 268 at Westfield, 
beginning December, 1942. 


wells that theretofore had been pumped were now flowing and that within a radi- 
us of several miles the water level in most of the wells had risen sharply. It was 
reported that some of the wells in and near the gas field had been flowing for 
several weeks. Well rorb (depth 400 feet), in the gas field began to flow on about 
April 29, 1943. Water was being jetted about 50 feet above the land surface and 
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apparently gas was being discharged with the water (Fig. 4). Well 99 (depth 556 
feet), one mile north of the field, had been flowing since about May 5, 1943. 
Within a few days after Follett’s visit five water wells started to crater. Figure 5 
shows one of these water wells after the water level had receded below the bottom 
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Fic. 3.—Chart showing rise in water levels in well 221, north of North Houston, well 264, south of 
Westfield, and well 205, beginning August, 1943. 


of the crater. Shortly after this well began to flow an attempt was made to shut 
off the water by driving a log into the end of the open casing. This stopped the 
flow through the casing but soon the water and gas forced a channel along the 
outside of the casing through which it escaped with sufficient velocity to carry 
fine sand, silt, and clay to the surface. These currents removed enough of the 
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loosely consolidated material from around the casing to form a conical-shaped 
crater about 10 feet in diameter and about 8 feet deep. The material removed was 
deposited in a low mound around the edge of the crater and covered an area ap- 


Fic. 4.—Well rorb, about 3,500 feet west of Meineke well, jetting water and gas about so feet above 
land surface. January, 1944. 


proximately 50 feet in diameter. The mound is about 1} feet thick at the edge of 
the crater and gradually thins to a feather edge. As the pressure in the water 
sand was reduced the water level in the crater slowly receded until it dropped 
below the bottom. However, gas continued to escape from the channel alongside 
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Fic. 5.—Crater of water well about 4,000 feet north of Meineke well. Escaping gas burning in 
foreground. July, 1944. 


of the casing for several weeks. Other water wells whose casings were left open 
began to flow when the pressure in the water sands was increased but did not 
crater because the open casing permitted sufficient relief of pressure to prevent 
the development of an outside channel. 

In January, 1944, about one year after the start of the rise in water levels in 
the North Houston and Westfield wells, a rise was noted in well 205 (depth 625), 
(Fig. 3) and well 206 (depth 450), near Satsuma. Probably the increased pressure 
had reached these wells before January, 1944, but inasmuch as these wells are 
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affected by the pumping from near-by rice-irrigation wells the rise was not ap- 
parent prior to this date. A rise was observed between March, 1943, and March, 
1944, in well 182 (depth 239) and well 399 (depth 280 feet), west of Satsuma, and 
well 226 (depth 740 feet), north of Satsuma; other irrigation wells at greater dis- 
tances from Bammel showed a decline. In April, 1944, an irrigation well, about 4.5 
miles south at the Bammel gas field, was completed to a depth of 1,048 feet and 


TABLE I 


RIsE OF WATER LEVELS IN OBSERVATION WELLS IN AREA NortTH AND NorTHWEST OF HOUSTON 
FROM DECEMBER I, 1942, TO NOVEMBER 30, 1944 


Total 


Distance from 
° Depth Riseat Date of Highest Remarks 
wey MeinckeN0.2 (Reet) Highest Level 
Level 
(Miles) (Feet) 
IOI 1.5 N. 142 25+ April 10, 1944 Flowed intermittently August 26, 
1943-April 10, 1944 
990 1.6N. 556 25+ September 1944 Started to flow about May 5, 1943. 


Flowing Nov. 30, 1944 
1.8 137 15+ January 1, 1944 
3-5 N.E. 358 to+ April 7, 1944 
3 September 1944 Started to flow Dec., 1943. Flowing 
Nov. 30, 1944 
221 4.0 SW. 208 16.3 April 7, 1944 
4.2 SE. 4oot 5+ April 22, 1944 
4-35. 1,048 26+ June 1944 ~~ April, 1944. Flowed June and 
uly, 1944 
268 4-7 NE. 777 61.2 September 20, 1944 Flowed intermittently Sept. 5—Dec. 1, 
1943. Started to flow Jan., 1944. 
Flowing Nov. 30, 1944 


264 4.8 SE. ? 9-1 December 18, 1943 
225 5.0 SW. 616 37+ September, 1944 Flowed May 15-Oct. 28, 1944 
93b 6.7 N. 365 18+ September, 1944 Started to flow May 24, 1944. Flowing 
Nov. 30, 1944 
93a 6.8N. 365 18+ September, 1944 Started to flow May 24, 1944. Flowing 
Nov. 30, 1944 
88.3 S.. 60oo+ 8+ April 21, 1944 


206 11.0 SW. 450+ 3.8 May 30, 1944 
205 11.7 SW. 625 13.4 September 4, 1944 


slotted casing was set opposite the sands between 250 and 1,048 feet. The water 
level in the well on April 26 was 26 feet below the ground and on June 24 the well 
had a flow of about 15 gallons a minute. 

Altogether, 19 observation wells in the area north and northwest of Houston 
have shown a rise in artesian pressure (Fig. 1). Of these wells six have been meas- 
ured monthly and three (rice-irrigation wells) twice a year (in the spring and fall) 
as part of the regular water-level observation program. Measurements in the re- 
maining 10 were begun by Follett in August, 1943, and since then most of the 
19 wells have been measured every 2 weeks. Table I gives the recorded rise from 
December 1, 1942, to November 2, 1944; the date of the highest observed level; 


it, 
4 
] 
] 
i 
i 
H 
= 
{ 
i 
{ 
4 


PHENOMENAL RISE OF WATER LEVELS 261 


Gos welt 
© Oil Well 
® Crotered Gos Well 

© Relief Well 

> Used Woter Weill 

9 Unused Woter Well 


© COCrotered water weit 
MAP OF BAMMEL 
GAS FIELD 


Fic. 6.—Map of Bammel gas field, showing location of wells. 


the depth of the well; and the distance of the well from the Meineke No. 2 gas 
well in the Bammel field. The total rise in several of the wells can not be deter- 
mined because the wells either flowed with a head of unknown height above the 
land surface or were not measured prior to August, 1943. In such cases a plus sign 
is shown in the table. Wells 182, 226, and 399 are rice-irrigation wells and are not 
included in the table because they are heavily pumped from about May 1 to 
October 1. 

HISTORY OF BAMMEL FIELD 


The data on which the history of the Bammel field is based were taken prin- a 
cipally from the files of the Oil and Gas Division of the Texas State Railroad ES 
Commission. 
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The first oil test in the Bammel area was drilled in May, 1933; however, it 
was not until the spring of 1937 when the first producing well was drilled. The 
discovery well, the Lawrence-Zapp No. 1, was completed at a depth of 6,205 
feet as a gas and distillate well in the upper part of the Cockfield formation of 
Eocene age. In December, 1942, there were 17 gas and distillate wells, one oil 
well, and two injection wells in the field (Fig. 6). 

Surveys of the bottom-hole pressure in 14 of the gas wells were made on 
August 20, 1938, October 2, 1942, and February 10, 1943, and showed an average 
pressure of 2,748, 2,622, and 2,524 pounds per square inch, respectively. From 


Fic. 7.—Cratering action around Meineke well in August, 1943. Activity around near-by water well 
can be seen in background. 


August 20, 1938, to October 2, 1942, the average daily production from the field 
was about 2,600,000 cubic feet and the average bottom-hole pressure in 14 wells 
declined 126 pounds per square inch. From October 2, 1942, to February to, 
1943, the average daily production from the field was about 6 million cubic feet 
and the bottom-hole pressure declined 98 pounds per square inch. 

About April 29, 1943, water well No. rorb (Fig. 6), 400 feet in depth, started 
to flow and within a few days was jetting water several feet above the surface 
(Fig. 4). A few days later, about May 2, a small stream of water started to flow 
from a gas well (Zapp A-1) between the surface casing, set at 609 feet, and the 
inside casing. About May 5 water well 99 (depth 556 feet), approximately one 
mile north of the field, started to flow. On June 27 a temperature survey was 
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made in one of the gas wells (Meineke No. 2) that indicated there was a break in 
the casing between 550 and 600 feet below the surface. On July 1 water was 
pumped into the Meineke well and on the next day the well began to crater (Fig. 
7). On July 4 mud was pumped into the well and it was reported to have been 
killed. About July 10 a water well approximately 100 feet deep and about 50 
feet from the Meineke well began to flow and then cratered (Fig. 8). Between 


Fic. 8.—Cratering action around water well about 50 feet east of Meineke well in January, 1944. 
Escaping gas burned intermittently. 


August 7 and October 2 five additional gas wells (Fig. 9) and four water wells 
cratered (Fig. 6), and many of the shallow water wells in and near the field com- 
menced to flow. On August 29 the Meineke well caught fire (Fig. 10). During the 
period from August 29, 1943, to March 9g, 1944, the fire in the crater of the gas 
well went out several times but started again. This was probably caused by tem- 
porary bridging of slump material in the crater. On February 28, 1944, a direc- 
tional well, drilled to the producing zone near the Meineke well, was completed 
and water was pumped into it. On March g the fire in the crater went out. From 
March 12 to 15 water was again pumped into the directional well and on March 
16 mud was pumped into it. From about March 28 to April 26 the bottom-hole 
pressure in the near-by gas wells ceased to decline and leveled out. About April 
7 the water level in the shallow water wells in and near the field began to decline. 
On April 26 the decline in pressure in the gas wells in the field was resumed and 
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Fic. 9.—Crater of gas well (Zapp B-1) about 3,000 feet southwest of Meineke well. Christmas tree is 
held in place by guys. July, 1944. 


Fic. 10.—Fire in crater of Meineke well in January, 1944. 
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| continued until on July 24, 1944; the entire field was shut down; and under the 
direction of J. K. Baumel, production engineer of the Oil and Gas Division of the 
Railroad Commission, surveys of bottom-hole pressure and temperature were 
| made in all of the active gas wells. The pressure surveys showed that the average 


Fic. 11.—Activity in crater of Meineke well. August 25, 1944. (Photo by R. E. Connor, 
Houston Chronicle.) 


bottom-hole pressure for the field declined at an average rate of about 1.5 pounds 
per square inch a day from April 26 to July 24. The temperature surveys showed 
that none of the wells tested was leaking and that the greatest temperature drop 
was recorded in wells nearest the Meineke well No. 2. About July 26 operations 
were started to locate the “‘Christmas tree” of the defective well from the surface, 
and the pumping of water into the directional well was resumed at a rate of about 


: 
| 
| 
4 
4 


266 NICHOLAS A. ROSE AND W. H. ALEXANDER, JR. 


150 gallons a minute. On about August 25, while efforts were being made to 
locate the “Christmas tree,” of the Meineke well, the crater became active, throw- 
ing a large amount of material from the crater into the air (Fig. 11). On August 30 
gas escaping through the crater caught fire and at intervals the flames leaped to 
an estimated height of 200 feet (Fig. 12). On September 6 the rate of pumping 


Fic. 12.—Fire in crater of Meineke well. August 30, 1944. (Photo by R. E. Connor, 
Houston Chronicle.) 


water into the directional well was increased to about 250 gallons a minute and 
within 1o days was increased to about 400 gallons a minute which was main- 
tained until November 13. The water levels in water wells that are screened in 
zone 3 continued to rise until about September 20; however, the amount of rise 
from about September 1 to 20 was very small. From September 20 to November 
30, the date of the latest measurement, the water levels have declined at a rapid 
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rate. On September 24 water appeared in the crater of the Meineke well and with- 
in a few days the crater was filled and water flowed over into the surrounding 
area. The average daily decline of about 1.5 pounds per square inch in bottom- 
hole pressure in all of the active gas wells in the field which began in April, 1944, 
continued until October 1. However, from October 1 to November 7 the average 
daily decline in wells near the Meineke No. 2 was only 0.5 pound per square inch, 
but the decline in wells in the northern part of the field continued at a rate of 
about 1.5 pounds per square inch. On November 12 a sample of the fluid from 
the crater of the Meineke well was collected and tested for the presence of sodium 


Fic. 13.—Crater of Meineke well on November 22, 1944, a few days after cement was pumped 
into directional well. 


thiosulphate. The test showed that no sodium thiosulphate was present. The 
following day the pumping of water into the directional well was stopped and 
from 12:15 P.M. to 2:45 P.M. a Solution of 1,000 pounds of sodium thiosulphate 
in about 265 barrels of water was pumped into the directional well. At 3:25 p.m. 
the pumping of water into the directional well at a rate of about 400 gallons a 
minute was resumed. Beginning at 4 P.M. samples of fluid were taken from the 
crater of the Meineke well at one-hour intervals. Tests showed that sodium thio- 
sulphate was present in all of the samples, which indicated that the fluid had 
moved from the directional well to the crater of the defective well in a very short 
time and that the pumping of water into the directional well had created some 
type of channel or passage between the two wells in the reservoir sand. The pump- 
ing of water into the directional well was continued until 3 p.m., November 19, 
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and at that time a 16-pound mixture of slow-setting cement was pumped into 
the well by five units of oil-well cementing equipment. At 3 A.M., November 20, 
after about 11,000 sacks of cement had been pumped into the well, the fluid level 
in the crater of the Meineke well began to decline, the fire went out, and appar- 
ently the escape of gas through the crater stopped (Fig. 13). Pumping was con- 
tinued until 14,470 sacks of cement had been pumped into the directional well. 
On November 21 and 28 pressure surveys in the near-by gas wells showed that the 
bottom-hole pressure in these wells was slowly rising. Measurements on November 
22, 25, and 30 showed that the water levels in water wells in the area were still 


declining at a rapid rate. 
TESTS OF OBSERVATION WELLS FOR GAS 


Several owners of water wells in and near the Bammel field have reported a 
gas taste and odor in their water, while others in the same area have reported no 
change. At various times during the period from August, 1943, to July, 1944, 
some of the ‘‘affected wells” have flowed both water and natural gas, for example, 
well rora on the north edge of the field. However, the presence of natural gas in 
water wells has not been reported beyond the area adjacent to the field. 

Well 268 at Westfield, which is 777 feet deep and about 4.7 miles from the de- 
fective gas well, was reported to have a peculiar taste. A gas collector was in- 
stalled and samples of gas were collected on June 27 and July 25, 1944. Tests 
showed the gas to be non-combustible and to consist principally of carbon di- 
oxide. The water from well 268 seemed to have a petroliferous taste and on July 
22,1944, a sample was compared with water from well ro1a, which was producing 
some gas with the water at the time the sample was taken. The tastes and odors 
of the two samples were definitely unlike although neither sample was palatable. 
Well 268 was shut in within a few days after it started to flow and the peculiar 
taste is believed to have resulted from the decomposition of algae that had been 
growing in the well when it was open to the air. 

On June 27 and July 25, 1944, a gas collector was also installed on well 269, 
which is 175 feet north of well 268 and is screened from 1,037 to 1,052 feet. The 
samples of gas when tested proved to be non-combustible and mainly carbon 
dioxide. In both instances well 269 produced a larger quantity of gas than well 
268. In addition to wells 268 and 269, gas samples were collected during July, 
1944, from wells 80a, 99, and 225. The gas from each of these wells was found to 
be non-combustible and to consist principally of carbon dioxide. 


RELATION OF RISE IN WATER LEVELS TO GEOLOGY 


The geologic conditions in the area north and northwest of Houston largely 
determine the effect that the discharge of gas into the water-bearing sands has 
on the water levels in the wells in the district. They also govern the magnitude 
and time of the rise of water levels in the “affected wells.” 

' The observation wells, shown in Figure 1, range in depth from 137 to 1,070 
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feet and are screened in formations of Pliocene and Pleistocene age. The forma- 
tions consist of permeable sand interbedded with relatively impermeable clay. 
The beds in the formations dip southeastward at an estimated rate of about 40 
feet to the mile. The geologic section has been subdivided into five zones based on 
electrical logs. The correlation of these zones is shown in two cross sections, one 
extending from a point 2 miles north of Fairbanks through Bammel to Westfield 
(Fig. 14), and the other extending from Westfield to the Heights well field in the 
City of Houston (Fig. 15). Zones 1, 3, and 5 are predominantly sand and consist 
of extremely irregular and lenticular deposits of sand, pea gravel, sandy clay, and 
clay. The sands are interbedded and intergraded with thin beds and layers of 
clay and sandy clay. Zones 2 and 4 are predominantly clay and are made up of 
calcareous massive clay containing thin beds and lenses of sandy clay and 
fine- to medium-grained sand. 

Zone 1.—The depth to the top of zone 1 as shown in the cross sections ranges 
from 950 feet at Bammel to 1,450 feet at the Heights plant. Well 93 at Spring, well 
269 at Westfield, and possibly well 302 near Humble are the only observation 
wells north and northwest of Houston that are screened in this zone. The water 
levels in these wells have not been affected by the leakage from the gas well be- 
cause the relatively impermeable clay of zone 2 separates this zone from the 
point of leakage and acts as an effective barrier to the downward movement of 
the increased pressure resulting from the discharge of gas into the upper sands. 

Zone 3.—Zone 3 ranges from 380 to 500 feet in thickness and occurs at a depth 
of 400 feet at Bammel, 425 feet at Westfield, 550 feet 2 miles north of Fairbanks, 
and 950 feet at the Heights well field. This zone, which is predominantly sand, is 
bounded above and below by the relatively impermeable clay of zones 2 and 4, 
thus preventing the interchange of water and the transmission of artesian pres- 
sure from these sands to those in zones 1 and 5. Inasmuch as the break in the 
casing of the gas well at Bammel, which is approximately 600 feet below the 
surface, occurs in this zone it is reasonable to assume that most of the gas that 
has been discharged through this opening has entered these sands. With the ex- 
ception of wells in the Bammel field, wells screened in this zone, such as wells 99, 
225, and 268 (Fig. 16), have shown the largest rise in water levels. The water 
levels in these wells rose sharply from December 1, 1942, to about September 20, 
1944, except for a short period during the summer of 1943, and since September 20 
have declined rapidly. 

Zone 5.—Zone § extends from the surface to 380 feet at Bammel and West- 
field, to 430 feet 2 miles north of Fairbanks, and to 830 feet in well 7 at the 
Heights well field (Fig. 15). Although no continuous impermeable beds are present 
in this zone, the water from wells more than about 60 feet in depth occurs under 
artesian conditions due to the confining effect of the many clay and sandy clay 
layers and lenses. Prior to about August 1, 1943, the water level in wells drawing 
from this zone was between 25 and 30 feet below the surface. From August, 1943, 
to April, 1944, most of the wells in and near Bammel flowed and the water levels 
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in wells at some distance from the field rose sharply. From April to July the water 
levels steadily declined, from July to October they again rose, and since October 
have declined. 

The rise in the water levels in wells screened in zone 5 began about 9 months 
after the rise in those drawing from zone 3. The probable explanation is that inas- 
much as the leak occurred in zone 3 the gas was discharged into these sands and 
the relatively impermeable clay in zone 4 prevented its movement upward into 


Fic. 16.—Water well 268 at Westfield. July, 1944. 


the sands of zone 5. However, as the gas continued to be discharged into zone 3 
the pressure in the sands in the vicinity of the defective well increased until it 
was sufficient to force a passage upward along the casing of the gas well and the 
near-by water well causing the wells to crater. Thus the gas entered the sands in 
zone 5 through this passage, causing the water wells in and near the Bammel 
field to flow and the water level in wells at some distance to rise. About April 7, 
1944, which was shortly after the fire in the crater of the Meineke well went out 
and water and mud had been pumped into the directional well, the water levels 
in the shallow wells began to decline. The material around the gas well probably 
bridged, thus preventing further escape of gas upward along the casing from the 
point of leakage. This process was repeated from July to November when the 
crater in the defective well again became active and caught fire, and the pumping 
of water into the directional well was resumed. 

The area in which the water levels in observation wells screened in zone 5 
have been affected is confined to a radius of about § miles of the Bammel field and 
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to the southwest of the field along the strike of the geologic formations. In this 
general area the sands in this zone are more or less continuous and changes in 
artesian pressure within the sands should be transmitted with comparative ease. 
The water levels in wells down the dip from Bammel, such as in well 290 and 648, 
apparently have not been affected although they draw from zone 5. The probable 
explanation is that the sands in which the “unaffected wells” are screened crop 
out either in the Bammel area or a very short distance north of the area. Inas- 
much as the gas enters the zone from the bottom the pressure would be exerted 
laterally through the sands near the bottom before passing upward around the in- 
tervening clay and sandy clay lenses to the upper sands in which the unaffected 
wells are screened. Also the gas that reached the upper sands could not move 
laterally for any appreciable distance because most of it was dissipated at the 
surface through the flowing wells and craters in and near the field. 


SIGNIFICANCE OF RISE IN WATER LEVELS IN WELLS 


Since December 1, 1942, the trends of the water levels in well 268, which is 
4.7 miles northeast of the Meineke gas well No. 2, and well 225, which is 5 miles 
south of the well, have been closely synchronized and in fact have been almost 
identical (Fig. 2). In both wells the water levels rose at a rapid rate until about 
September 1, 1943, then declined until about October 14, 1943, and then rose 
steadily until about September 20, 1944. Since then they have declined rapidly. 
The decline between September and October, 1943, which was more pronounced 
in well 225, began about 2 weeks after the Meineke gas well and the near-by water 
well started to crater. This indicates that the pressure was temporarily lowered in 
zone 3 by the escape of gas upward along the casing of the two cratered wells, 
and this resulted in a temporary decline in the water levels in the two observation 
wells. The decline from September 20 to November 30, 1944, corresponds with 
the renewal of activity in the crater of the defective well, the pumping of water, 
and later the pumping of cement into the directional well. This indicates that the 
pressure in zone 3 was lowered by the escape of gas into zone 5, and by the reduc- 
tion of the amount of gas discharged into zone 3 from the defective well. 

Wells 225 and 268 are screened in zone 3 and excellent records of water levels 
in them are available. The hydrographs of these two wells have been used as a 
basis for computing the relative amount of water that would have been required 
as recharge into the water-bearing sands of zone 3 at Bammel to have caused the 
rises in artesian pressure recorded in the two wells. 

Quantitative methods based on Darcy’s law for estimating drawdowns or 
recoveries of water levels have been used in ground-water investigations for 
several years. The practical application of these methods is based principally on 
the results of pumping tests and the use of the results of the test with the non- 
equilibrium formula. The non-equilibrium formula was developed by Theis‘ in 

‘C. V. Theis, ‘““The Relation between the Lowering of the Piezometric Surface and the Rate and 


Duration of Discharge of a Well Using Ground-Water Storage,” Trans. Amer. Geophys. Union 
(1935), PP. 519-24. 
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1935 from the analogy of the flow of ground water with a flow of heat, which in- 
cludes elasticity and time in the determination of drawdown of water levels 
caused by pumping. 

The non-equilibrium formula is: 


v=114.6 
T u 
1.87 
Tt 


where v is the drawdown, in feet, at any point in the vicinity of the well pumped 
at a uniform rate; Q is the discharge of the well, in gallons a minute; T is the 
coefficient of transmissibility of the aquifer; r is the distance from the pumped 
well to the point of observation, in feet; S is the coefficient of storage of the 
aquifer; and ¢ is the time the well has been pumped, in days. 

The coefficient of transmissibility is expressed’ as the number of gallons of wa- 
ter that will move in one day through a vertical strip of the aquifer one foot wide 
and having the full height of the aquifer with ahydraulic gradient of 100 per cent. 

The coefficient of storage is expressed® as the volume of water, measured in 
cubic feet, released from storage in each vertical column of the aquifer having a 
base one foot square, when the artesian head is lowered one foot. 

The non-equilibrium formula assumes that the aquifer is infinite in extent, 
that it is homogeneous and its transmissibility is the same at all places, and that 
it is bounded by impermeable beds above and below. It further assumes that the 
coefficient of storage is constant, and that the water is released from storage in- 
stantaneously with a decline in artesian head. Of course, all of these assumptions 
are not fulfilled in the Houston district, and therefore the numerical values ob- 
tained by means of the formula should be considered only in their general order 
of magnitude. 

The coefficients of transmissibility and storage of an aquifer are determined by 
the non-equilibrium formula from a pumping test and may be applied to estimat- 
ing future drawdowns or recoveries in water levels. This is essentially a process 
of determining the equation (the non-equilibrium formula with the proper co- 
efficients) of a water-level drawdown or recovery curve for a short period of time 
and extending the curve over a longer period of time by means of the equation. 

Coefficients of transmissibility and storage for the Houston district were deter- 
mined in 1939 by C. E. Jacob, of the Geological Survey,’ from the results of a 
series of pumping tests at the Houston municipal well fields and City-owned ob- 
servation wells. Each test consisted of pumping a well at a measured rate for a 
given length of time and then stopping the pump and observing the rate of re- 

5 Ibid. 

6 C. V. Theis, “The Significance and Nature of the Cone of Depression in Ground-Water Bodies,” 
Econ. Geol., Vol. 33 (1938), pp. 889-902. 


7 C. E. Jacob, ‘Coefficients of Storage and Transmissibility Obtained from Pumping Tests in 
the Houston District, Texas,” Trans. Amer. Geophys. Union (1941), pp. 744-56. 


| 


j 

i 
i 

| 


PHENOMENAL RISE OF WATER LEVELS 275 


covery of the water level in the well. In many cases, near-by wells screened in the 
same sands were turned on or off during the recovery period, and their interfer- 
ence with the recovery was observed. The average coefficient of transmissibility 
of the water-bearing sands supplying Houston is computed to be 180,000 and 
the average coefficient of storage 0.001. The coefficients are based on an average 
thickness of 600 feet for all of the water-bearing sands drawn upon in Houston. 

The average thickness of sands in zone 3, in the Bammel area, taken from the 
cross section in Figure 14, is about 225 feet. Based on the average coefficients ob- 
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ESTIMATED RATE OF RECHARGE AT BAMNMEL CAUSING RISE.OF WATER LEVEL 


Fic. 17.—Hydrograph of well 225, showing rise of water level and rate of recharge. 


tained in the Houston pumping tests and an average thickness of 225 feet for the 
aquifer, the coefficients of transmissibility and storage for the Bammel area are 
67,500 and 0.00038. For the purpose of computation, it is assumed that the water 
levels in the two wells from December 1, 1942, to November 30, 1944, were not 
affected by pumpage; therefore, they would have remained constant during this 
period except for the effect of the recharge at Bammel. By use of the coefficients 
of transmissibility and storage with the non-equilibrium formula computations 
were made of the amount of recharge, in gallons of water a minute, at the point 
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of injection necessary to produce the rise in water levels measured in wells 225 
and 268. The amount of recharge, in gallons a minute, necessary to cause the rise 
measured at the end of the first increment of time (December 1, 1942, to April 1, 
1943) was computed, and by using this figure the recovery curve was determined 
for this pumpage for the entire period. By repeating this process for each incre- 
ment of time all the recovery curves for the various rates of recharge were deter- 
mined. In this manner the actual hydrograph of the two wells was reproduced and 
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ESTIMATED RATE OF RECHARGE AT BAMMEL CAUSING RISE OF WATER LEVEL 


Fic. 18.—Hydrograph of well 268, showing rise of water level and rate of recharge. 


the total rate of recharge was determined. The hydrographs based on measure- 
ments of water levels and the total rate of recharge, in gallons of water a minute, 
during the entire period of observation for wells 225 and 268 are shown in Figures 
17 and 18. The period of time and the total rate of recharge, in gallons a minute, 
for the two wells are given in Table II. The rate of recharge for well 225 could not 
be computed after May 24, 1944, because from this date to October 28 the well 
flowed with a head of unknown height above the land surface. 

The comparatively close check of the amount of recharge for comparable 
periods of time in the two wells, which are 9.3 miles apart, shows that the point 
of injection selected for use in the computations is approximately correct. 

In determining the approximate amount of gas that has been injected into 
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the sands of zone 3 it was assumed that the average pressure in these sands in the 
Bammel area was 250 pounds per square inch. This was the approximate pressure 
measured in a series of surveys by the engineers of the Railroad Commission in 
June and July, 1944, in a relief well about 300 feet west of the Meineke No. 2, 
which was drilled to a depth of about 600 feet and is reported to be producing gas 
from about 485 feet. Under this pressure 3,250,000 cubic feet of gas would be re- 
quired to displace 1,440,000 gallons of water, representing a discharge of 1,000 
gallons a minute for one day. By use of this figure, the records of rise in water 
levels, and computations by means of the non-equilibrium formula, the following 
tentative conclusions are reached. 1. From December 1, 1942, to November 30, 
1944, a total of about 6 billion gallons of water or a little less than 14 billion cubic 


TABLE II 
Well 225 Well 268 
Period of Time (Gallons per Period of Time (Gallons per 
Minute) Minute) 
I2- 1-42 to 4- 1-43 2,500 12- 1-42 to 4- 1-43 2,000 
4- 1-43 to 6- 1-43 2,600 4- 1-43 to 6- 1-43 2,800 
6- 1-43 to 8-26-43 6,100 6- 1-43 to 8-10-43 4,900 
8-26-43 to 10- 7-43 2,000 8-10-43 to 9-10-43 8,300 
10- 7-43 to 11-12-43 5,000 9-10-43 to 10-27-43 5,100 
II-12-43 to I- 1-44 4,200 10-27-43 to I- 1-44 4,900 
I- 1-44 to 3-25-44 6,400 I- 1-44 to 4- 7-44 6,500 
3-25-44 to 5- 8-44 6,200 4- 7-44 to 5- 8-44 6,700 
5- 8-44 to 5-24-44 9,200 5- 8-44 to 7-24-44 11,000 
7-24-44 to 8-30-44 12,000 
8-30-44 to 9-20-44 10, 300 
9-20-44 to 10-14-44 7,000 
10-14-44 to II- 2-44 5,500 
II- 2-44 to 11-22-44 2,600 
11-22-44 to I1-30-44 700 


feet of gas at a pressure of 250 pounds per square inch would have been required 
as recharge into the sands of zone 3 to produce the recorded rise in water level in 
well 268. This is equivalent to 5,800 gallons of water a minute or about 19 million 
cubic feet of gas a day from December 1, 1942, to November 30, 1944. 2. The 
amount of gas injected into the sands of zone 3 increased from an average of 
about 7 million cubic feet a day during the period of December 1, 1942, to April 
I, 1943, to an average of about 39 million cubic feet a day during the period of 
July 24 to August 30, 1944. The amount of gas being discharged into zone 3 has 
decreased sharply since August 30, the average from November 2 to 22 was 
about 8.5 million cubic feet a day and from November 22 to 30 was only about 2 
million cubic feet a day (Fig. 17). In consideration the accuracy of the gage read- 
ings of the artesian pressure in well 268, the limitations of the graphical method of 
computing recharge by means of the non-equilibrium formula, and the decline 
of pressure in zone 3 from about 250 pounds per square inch to about 195 pounds 
per square inch, it seems reasonable to assume that little or no gas was dis- 
charged into zone 3 from November 22 to 30. 
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PROBABLE LATERAL EXTENT OF GAS INTRUSION INTO SANDS OF ZONE 3 


There seems to be only one explanation of the rise of water levels in wells 
drawing from zone 3, namely, the displacement of water in the water-bearing 
sands by gas under comparatively high pressure causing an increase in the ar- 
tesian pressure within the sands. Because the sands are confined above and below 
by relatively impermeable clay, the pressure was transmitted laterally through 
the sands from the point of gas intrusion. The gas has not moved very far from 
the defective well. A relief well about 300 feet west of the Meineke well is produc- 
ing only gas and another relief well about 5,000 feet east is flowing water and a 
small amount of gas. By assuming that the sands in zone 3 are 225 feet thick, 
that the specific yield of the sands is 20 per cent, that the water is completely 
displaced, and that about 6 billion gallons of water have been removed, it is 
concluded the gas would have traveled approximately 2,400 feet from the defec- 
tive well. It is probable, however, that complete displacement of the water and 
unwatering of the sands have occurred only to a limited extent, perhaps princi- 
pally in the upper part of each sand; that in the upper part of the sands the gas 
has moved more than 2,400 feet from the defective well; and that a part of the 
displacement has taken place by diffusion. Tests on water wells drawing from 
zone 3 in and near the field show that the zone of diffusion does not extend more 
than a mile from the point of leakage. 


EFFECT OF LEAKAGE OF GAS AT BAMMEL ON WATER LEVELS IN THE HOUSTON 
MUNICIPAL WELLS 


As shown by the cross section in Figure 15, zone 3 occurs at a depth of g50 
feet in well 7 at Heights plant in Houston and has a thickness of about 450 feet. 
This zone can be traced throughout the Houston district by means of electrical 
logs. It occurs at the six Houston well fields. The depth from the surface to the 
top and bottom of the zone in the six well fields is as follows: Central: 1,150- 
1,500 feet; East End, 1,500-2,050 feet; Heights, 950-1,400 feet; North East, 
1,000-1,400 feet; Scott Street, 1,350-1,800 feet; and South End, 1,350-1,800 
feet. At least a part of the water withdrawn by 18 of the 25 municipal wells is 
derived from this zone, However, it has not been possible to determine whether 
the water levels in these wells have risen due to the gas pressure, because the 
pumpage from these wells has been greatly increased since 1942 and because most 
of the wells are operated almost continuously. 

Well 591, which is an abandoned well at the Heights plant and which has its 
lowest screen set in zone 3, showed a water level of 137.3 feet below the surface on 
August 24, 1943, and 132.8 feet on July 28, 1944. The operation of the producing 
wells in this field was the same for each measurement. The average daily pump- 
age from the wells at the plant for August, 1943, was 6.5 million gallons and for 
July, 1944, was 8.3 million gallons. Although the pumpage increased 1.8 million 
gallons a day the water level in well 591 showed a rise of 4.5 feet, indicating that 
the artesian pressure in the sands of zone 3 at the Heights well field has increased 
as a result of the leakage of gas in the Bammel field. 
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CONCLUSIONS 


The discharge of gas from the defective well in the Bammel gas field into the 
water-bearing sands has caused a phenomenal rise of the water levels in many 
water wells in the area north and northwest of Houston. As a result of this leak- 
age five water wells in the Bammel field have “cratered” and several wells in the 
field have produced some gas with the water. 

Computations by means of the Theis non-equilibrium formula show that 
about 6 billion gallons of water or about 14 billion cubic feet of gas at a pressure 
of 250 pounds per square inch would have been required as recharge to the sands 
in zone 3 at Bammel from December 1, 1942, to November 30, 1944, to produce 
the rise in water level recorded in well 268 at Westfield. This is equivalent to 
5,800 gallons of water a minute or about 19 million cubic feet of gas a day for the 
2-year period. As shown by the computations, the amount of gas discharged into 
the sands of zone 3 increased from an average of about 7 million cubic feet a day 
from December 1, 1942, to April 1, 1943, to an average of about 39 million cubic 
feet a day from July 24 to August 30, 1944. The amount of gas being discharged 
into zone 3 has decreased sharply since August 30 and indications are that little 
or no gas was injected into the zone from November 22 to 30, 1944. 

If 6 billion gallons of water has been completely displaced, the gas would have 
traveled about 2,400 feet from the defective well. It is believed, however, that 
complete displacement of the water and unwatering of the sands has occurred 
only to a limited extent, perhaps principally in the upper part of each sand; that 
in the upper part of the sands the gas has moved more than 2,400 feet; and that a 
part of the displacement has taken place by diffusion. 

The rise of the water levels in the observation wells in the area north and 
northwest of Houston has upset to a degree the program of study in this part of 
the district which has depended in considerable part upon the correlation of the 
fluctuations of water levels with pumpage, Although the latest observations 
show that little or no gas is being discharged into the water-bearing sands at 
Bammel, it is impossible at the present time to estimate the length of time that 
will elapse before the water levels in the ‘“‘affected area” return to normal. 

Between August, 1943, and July, 1944, the water level in an observation well 
at the Heights well field in northeastern Houston showed a rise of 4.5 feet, indi- 
cating that the artesian pressure in the sands of zone 3 at this well field has in- 
creased as a result of the leakage of gas in the Bammel field. A rise of water levels 
in wells screened opposite sands in this zone is the only effect that this leakage 
of gas has had or is expected to have on the ground-water supply of the Houston 
and Pasadena areas. 

The experience gained from the study of the defective well in the Bammel 
field shows that serious damage may be done to the municipal and privately 
owned wells in Houston if gas wells near the city become defective and the gas is 
discharged into the water-bearing sands. 
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GEOLOGICAL NOTES 


HUMBLE DEEP TEST, APACHE MOUNTAINS, 
CULBERSON COUNTY, TEXAS! 


V. C. MALEY? 
Midland, Texas 


The Humble Oil and Refining Company’s wildcat test, the Reynolds Cattle 
Company B-1, was located in Sec. 33, Block 62, Public School Land Survey, 
in south-central Culberson County, Texas, about 23 miles northeast of Van 
Horn and approximately 9 miles north-northwest of Boracho Switch on the 
Texas and Pacific Railroad. It was drilled on the large Apache Mountain sur- 
face structure on the southwest rim of the Delaware basin. Closure of an unde- 
termined amount is evident on this feature from structural dips toward the 
southeast, south, and west and by a pronounced fault on the north-northeast. 
The location of the drill-site was controlled by topography, surface structure, 
and consideration of postulated subsurface structure and structural history. 

The Reynolds B-1 was spudded with cable tools June 24, 1943, reached the 
total depth of 5,417 feet on October 21, 1944, and was abandoned as a dry hole 
at that depth. It was drilled with cable tools to a depth of 2,215 feet and with 
rotary below that point. Drilling operations were materially retarded by crooked 
hole while cable tools were in use and by losses of returns after rotary equipment 
was installed. . 

The following geologic section was encountered in the Reynolds B-r1. 


Depth in 
Feet 


o- 140 Weathered surface rock 


Permian 
-1,460 Word equivalent (middle and lower Delaware Mountain) 


-3,080 Leonard (Bone Spring) 
-4,150 Wolfcamp 
Ordovician 
-4,410 Simpson 
-5,340 Ellenburger (El Paso) 
Cambrian? 
-5,417 Bliss sandstone 


A drill-stem test of the Ellenburger dolomite between 4,473 feet and 4,717 
feet returned 2,610 feet of mud and essentially fresh water in 7} hours. The 
following analysis shows the character of the water. 

The outcrops in the immediate vicinity of the well are Capitan (Permian) 
dolomite but so far as can be determined no Capitan was present in cuttings from 
the well. Apparently the hole was spudded at or very near the base of the Capitan. 


1 Manuscript received, January 18, 1945. 
2 Geologist, Humble Oil and Refining Company. 
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The Word equivalents consist of cream-colored crystalline dolomite with a small 
: amount of limestone. The Leonard consists of sandstone and limestone in the 
upper 400 feet. The limestone is generally dark in color and cherty. The remainder 
of the formation is cream to tan crystalline dolomite with a few odlitic zones and 


| sandy beds. The Wolfcamp consists of about 100 feet of limestone at the top, 
| Water ANALYSIS 
HuMBLE’s ReyNotps CATTLE Company No. 1 
Analysis Comparison Data 
Parts Per Per- 

i Radicals Million centage 
i Sodium 920 Primary salinity 43-44 
a Calcium 350 Secondary salinity None 
| Magnesium 15 Primary alkalinity 24.68 

Chloride 432 Secondary alkalinity 31.88 
i Sulphate 640 Chloride salinity 47-74 
§ Bicarbonate None Sulphate salinity 52.26 
| Carbonate 672 
j Hydroxide 184 
Total 3,213 


crystalline, brown, tan, and gray dolomite in the middle, and 50-60 feet of sand 
and shale at the base. It rests on an eroded Simpson surface. 

The Simpson section consists of sand, limestone, and shale with about 40 feet of 
gray, crystalline dolomite at the base. The Ellenburger is composed of cream and 
tan dolomites with some chert in the lower two-thirds of the section. The basal 
200 feet of the formation is sandy. In character and thickness it closely resembles 
} the section of El Paso exposed in the north part of Beach Mountain north of Van 
Horn. The Bliss sandstone also resembles the beds underneath the El Paso in 
Beach Mountain. 

The Permian section in the Reynolds well is noteworthy because it is of the 
platform (positive) type. The clastic rocks in the uppermost Leonard beds be- 
tween 1,460 and 1,750 feet are the only stratigraphic indication of proximity to 
the Delaware basin. The presence of Simpson strata is the westernmost occur- 
rence in Texas of positively identified beds of Middle Ordovician age. 


MADDOX SPOON! 
D. C. MADDOX? 
Ottawa, Canada 


| The Maddox spoon, hereafter called the spoon, is a simple device but one 
which seems to offer many advantages in the processes of sample examination. 
! The spoon is a piece of fine copper gauze, preferably silvered, made into a cup- 


1 Manuscript received, December 15, 1944. 
2 Associate geologist, Geological Survey of Canada. 
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shaped affair about 1} inches at the top and about 3 inch deep, tapering slightly 
toward the base, the bottom being slightly convex. A heavy copper wire is 


Fic. 1.—Maddox spoon. Scale in inches. 


soldered to the upper edge of the cup and this wire projects about 6 inches ver- 
tically above the cup and terminates in a loop. 
The spoon may be used for a number of operations a few of which are here out- 


lined. 
I. WASHING THE SAMPLE 
For substances not acted on by water—The sample is placed in the spoon and 
washed, either under the tap or by shaking in a bowl of water. If desired, it may 
be examined in the wet condition without being removed from the spoon. If it 
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is not necessary to preserve the sample the spoon may be dumped, either into a 
bowl of water, or into a long tray full of water in which differences of color in the 
wet material may easily be detected. 

If it is desired to keep the sample, it must be dried. There are several methods 
of doing this. The sample may be dipped in boiling water and as much of the 
water as possible may be extracted with a cloth pressed against the outside of 
the spoon. Further drying may be accomplished either by hanging the spoon over 
a hot plate, in which case it is advisable to save time by using several numbered 
spoons. Another more rapid method is to dip the spoon in alcohol, drain out with 
a cloth as previously, and set fire to the alcohol. If the spoon is turned around 
carefully the heat of the flame will assist in the drying and the sample can be 
returned to the container only slightly warmed. If no naked flames are near the 
operation, or if a fume cupboard is available, a treatment with ether or other 
highly volatile liquid can be used to dry the sample after the alcohol has been 
drained out. 

For substances acted on by water—Many soft shales may be washed with al- 
cohol, and dried either by ignition or by treatment with ether. Enough alcohol 
should be available so that some of it may be in process of clarification by settling, 
filtering, or centrifuging while the washing proceeds. The fine material may be 
shaken through the meshes of the spoon and partly blown away before immersion 
in the alcohol. 


2. TREATING THE SAMPLE WITH ACID 


Dilute hydrochloric acid 1:4 is used for this operation. The sample and the 
spoon are dipped into cold acid, and the rate and distribution of the effervescence 
are noted. The spoon is then dipped into hot acid and similar observations are 
made. In acid of this strength dolomite hardly effervesces at all in the cold but 
effervesces vigorously in the hot, while limestone effervesces freely in both hot 
and cold acid. The advantage of this method over the use of a test tube is that 
generally local effervescence, such as that due to fragments of vein calcite, can be 
differentiated from general effervescence. Again, if it is desired to test different 
material in the same sample this is rapidly done in both hot and cold acid. 

If the material is rapidly withdrawn from the acid it will probably suffer only 
a very little loss and may be thoroughly washed and dried as in the previous 
operation and returned to the bottle. 


3. TESTING SPECIFIC GRAVITY 


Special spoons should be reserved for this purpose. The sample is dipped into 
liquids of different specific gravity made by dilution of bromoform with other 
organic liquids. The lighter material rises to the top but is not lost and is added 
to the heavier material when the spoon is withdrawn from the liquid. In this way, 
with an assorted selection of liquids, coal can be differentiated from the lighter 
pyrobitumens and from carbonaceous shale; gypsum can be separated from 
anhydrite, porosity can be detected, et cetera. 
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4. MEASUREMENT OF SCREEN SIZE 


The spoon may be used as a sieve if so desired. If the size of the openings and 
the thickness of the wire are known these dimensions may be used as a convenient 
standard for measuring the size of the grains. A transparent plate with turned up 
edges, made of pyrex glass or of some special transparent plastic can be used for 
this purpose if it is wished to prevent the grains from passing through the wire 
gauze. 

Plates or shallow flat-bottom dishes of copper, preferably silvered, can be set 
in the bottom of the spoon if the material is likely to drop through the meshes 
of the gauze, but the drying operations are generally not so satisfactory in this 
case, although with a number of spoons in use the copper dishes can be num- 
bered and placed on a hot plate to dry. 
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RESEARCH NOTES 


ORIGIN OF PETROLEUM—A METHOD OF APPROACH! 


CHARLES NEVIN? 
Ithaca, New York 


As the result of a large amount of fundamental work on the transformation 
of organic matter into petroleum, certain ideas concerning the origin of oil have 
found general acceptance. However, many of the suggestions and theories about 
the source beds of petroleum are little more than speculations, because the sup- 
porting data are meager or contradictory. Recent discussions are becoming repe- 
titious without reaching valid conclusions, and it seems that a new method of 
attack on this puzzling problem is needed. It is with this in mind that the follow- 
ing suggestions are offered for criticism and appraisal. 

Investigation of the origin of petroleum is almost certain to be inconclusive 
unless biochemists and geologists work together. The geologist has little knowl- 
edge of bacteriology and is not trained in organic analysis. The biochemist is 
even more seriously handicapped since he can not determine the environments 
in which the organic materials and sediments were deposited. Neglect of this 
fundamental requirement of close collaboration and joint attack by geologists 
and biochemists is partly responsible for past failures. 

In addition, the factors affecting the make-up of the organic material are 
numerous and not readily separated. Since this is the commonest cause of non- 
success a brief consideration of these variables is necessary. 

For convenience, the organic content of sediments may be divided into two 
great groups—bituminous and carbonaceous. The bituminous group commonly 
occurs in black shales and limestones of marine origin. If sufficiently rich in 
hydrocarbons and bituminous material, such sediments will yield oil on dis- 
tillation. Notable exceptions to the ordinary marine environment are those oil 
shales of fresh-water origin. 

The carbonaceous sediments, on the other hand, do not yield oil to ordinary 
distillation; moreover, they have been best developed in a fresh-water environ- 
ment. A good example is coal, and a notable exception to the fresh-water environ- 
ment is the marine carbonaceous shale. That is, both bituminous black shales and 
carbonaceous black shales are common marine sediments. The causes of this 
fundamental difference, in the character of their organic content, are uncertain. 

Oil, as such, is conspicuously absent, not only in recent muds rich in organic 
matter, but also in most bituminous shales. There is general agreement, there- 


1 Manuscript received, January 10, 1945. 
2 Department of geology, Cornell University. 
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fore, that the original organic matter must have been changed into an inter- 
mediate product—bituminous matter, kerogen, e¢ cetera—before it could become 
a source of petroleum. 

Whether this may have been brought about entirely by the kind (type) of and 
degree (intensity or amount) of bacterial action, or whether heat and pressure 
were also required, has not as yet been determined. In fact, it is difficult to dif- 
ferentiate the effects of biochemical changes from those of heat and pressure. 
As a further complication, the original organic material must have been variable 
in composition, and this would naturally be reflected in the make-up of the final 
deposit. 

From this brief sketch of some of the major points of agreement and contro- 
versy, one can appreciate the difficulties inherent in any investigation of the 
source beds of petroleum. A different approach to the problem could be made if an 
area were selected where the conflicting effects of biochemical change, tempera- 
ture, pressure, and variability of the original organic material could be safely 
reduced to only one of these factors. An intensive study of such an area by a 
geologist and a biochemist should relate cause and effect with some certainty. 

Such an area is the outcrop of the Upper Devonian Genesee black shale across 
northern New York (Fig. 1). On the east, near Norwich, the Genesee changes from 
black shale to sandstone, a near-shore facies. Throughout most of its outcrop 
the black shale varies in thickness from 70 to 100 feet. On the west, near Buffalo, 
the black shale thins to less than one foot. There is thus exposed 175 miles of the 
old sea-floor, in a direction perpendicular to the old Jandmass that furnished the 
clastic sediments. This is an exceptionally favorable set-up for sample-taking and 
intensive study by the biochemist and sedimentationist, because regional dips 
commonly carry formations below the surface in a direction perpendicular to an 
old shore line. 

The environment of sedimentation, according to Hard,* was shallow-water 
marine. Obviously, the profile of deposition along which the muds were by-passed 
from the east, must have been extremely flat. Also it would seem almost certain 
that there would have been little difference in the original composition of the 
organic material, near the central part of this shallow sea—say 20 miles east and 
west of Seneca Lake. 

. Yet, in this very area, the Genesee grades from carbonaceous to bituminous 
shale (Fig. 1). East of Seneca Lake, no oil is obtained by distillation; but from 
Seneca Lake west, an increasing amount of high-grade oil can be distilled, up 
to 5 gallons to the ton. Moreover, this difference can not be attributed to heat 
and pressure effects because the amount of overburden and the degree of folding, 
east and west of Seneca Lake, are unchanged. Presumably, the passing from car- 
bonaceous to bituminous material is a reflection of the kind and degree of bio- 
chemical break-down. 

Among the factors that are of importance in determining the kind and de- 
gree of bacterial action are the salinity, the oxygen content, and the acidity of 


3 E. W. Hard, “Black Shale Deposition in Central New York,” Bull. Amer. Assoc. Petrol. Geol., 
Vol. 15 (1931), pp. 165-181. 
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the water. Here again we are plagued with too many variables, but in spite of 
this serious difficulty a properly planned study of the Genesee outcrop across 
northern New York should result in some conclusive data. 

Consider, for instance, the salinity of the water. Perhaps this was the most 
important control of all, and it may well be that the ordinary association of 
source beds of petroleum with marine sediments is a direct consequence of salin- 
ity. If the water were brackish or fresh, the end product of bacterial break-down 
would then be carbonaceous, rather than bituminous, because of the types of 
micro-organisms present and the completeness and intensity of their attack on 
the organic material. This is apparently validated by the occurrence of the car- 
bonaceous type of Genesee east of Seneca Lake, toward the old landmass and 
source of sedimentary material. Distributive, mud-laden currents came from the 
east and must have reduced the salinity of the water along the floor of the sea. 
A comparison of the bottom-living fossils, the change in grain size of the sedi- 
ment, and the character of scour and fill—east and west fo Seneca Lake—should 
be critical. The Portage formation, which conformably overlies the Genesee, 
contains plenty of evidence for strong, distributive, sediment-laden currents from 
the east. 

Consider next the oxygen content of the water. A deficiency of oxygen un- 
questionably affects the types of bacteria present and the degree, as well as the 
intensity, of the break-down of organic material. It may well be that the numer- 
ous fresh-water oil shales are a direct consequence of foul stagnant conditions on 
an old lake bottom. If such is the case, the scarcity of commercial oil fields in 
fresh-water oil-shale areas is not a reflection of the absence of salt-water environ- 
ment, but denotes the lack of a suitable reservoir rock and trap. Thus, the car- 
bonaceous shale east of Seneca Lake may reflect oxygenated waters, maintained 
by distributive currents from the east, rather than variations in salinity. A com- 
parison of the bottom-living fossils, the amount and character of the sulphur 
compounds (both organic and inorganic), and the amount and character of the 
nitrogen compounds—east and west of Seneca Lake—should be critical. Hard‘ 
noted that the percentage of sulphur in the Genesee was somewhat proportional 
to the oil distillation content, but he studied only a few samples, and did not 
differentiate between organic and inorganic sulphur. 

Acidity or alkalinity of the water also affects biochemical action, but this 
factor may be rather difficult to evaluate. The Genesee shale in general is non- 
calcareous and the fossils are ordinarily thin-shelled. However, there are horizons 
of calcareous concretions; moreover, the Genesee grades into the underlying 
Tully limestone through a fairly wide calcareous zone. It is not improbable, there- 
fore, that careful sampling of the outcrop would give sufficient information. 

These suggestions are by no means complete. Perhaps there are black-shale 
formations in other areas that may be even better than the 175-mile outcrop of 
the Genesee across northern New York. In any event it is felt that the suggested 
method of attack on this important problem promises some success. 


4E. W. Hard, op. cit. 
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members and associates. 


GEOLOGIA DO BRASIL, BY AVELINO IGNACIO DE OLIVEIRA 
AND OTHON HENRY LEONARDOS 


REVIEW BY H. D. HEDBERG! 
Barcelona, Venezuela 


Geologia do Brasil (Geology of Brazil), by Avelino Ignacio de Oliveira and Othon Henry 
Leonardos. Second edition, 1943. Published by Servico de Informagao Agricola, Minis- 
terio da Agricultura, Rio de Janeiro, Brasil. 813 pp., 37 fossil pls., 202 figs., numerous 
photographs, geologic map (scale 1:7,000,000) in color. In Portuguese. 


This is a monumental work which may well be considered a bible of Brazilian geology. 
In the scope of 813 pages with numerous maps, plates, figures, and photographs, it reviews 
and summarizes the geology of Brazil from the oldest Archeozoic rocks to deposits which 
are forming at the present time. When we consider that Brazil is somewhat larger in area 
than the whole United States of North America (excluding Alaska) and that every geo- 
logic period is represented to at least some extent in its igneous and sedimentary rocks, 
we can comprehend the size of the task which has been accomplished by the distinguished 
authors of this volume. This is actually the second edition of the Geologia do Brasil which 
was first published in 1940 in response to the request for an explanatory text to accompany 
the geologic map of Brazil to be presented at the Scientific Congress in Lisbon in that 
year. This second edition is an enlargement and a thorough revision of the original text 
and brings that text up to the present date. Outstanding changes over the previous edition 
are summarized in the preface. Unfortunately, the accompanying colored areal geologic 
map has not been revised, is still dated 1937, and is unchanged from that accompanying 
the first edition. However, this is in large part compensated for by the use of numerous 
small black and white sketch maps throughout the text, which serve to show the areal 
distribution of the various systems according to information up to 1941. 

The book is written in a clear and simple style and is carefully and profusely docu- 
mented. In fact, one of its very valuable features is the assembly and indexing of the geo- 
logic literature of Brazil accomplished by means of the numerous footnote references on 
almost every page. There is also a good 30-page index at the end of the book. There are 
37 plates of fossils showing the principal plant and animal species found in Brazil in the 
several geologic systems. Numerous sketch maps and cross sections illustrate the geology 
of local areas and one of the many attractive features of the book is the great number of 
excellent and well chosen photographs showing typical and striking views of the principal 
Brazilian geologic formations. The fact that this highly interesting and important book is 
written in Portuguese may seriously limit the number of its readers in the United States. 
However, it appears to the reviewer that anyone with a fair reading knowledge of Spanish 
would find little difficulty in understanding the bulk of the descriptive part of the text, 
while the maps and photographs, of course, speak for themselves. 

While the book is entitled “The Geology of Brazil” it might more specifically have 
been called ‘The Stratigraphy of Brazil.” The text deals very little with structural or 
economic geology except insofar as this is indirectly related to stratigraphy. According to 


} Mene Grande Oil Company. Review received, January 15, 1945. 
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the authors’ method of treatment, each geologic era is introduced by a chapter on general 
world stratigraphy during this era, covering accepted stratigraphic divisions, paleogeog- 
raphy, orogeny, and development of fauna and flora. Likewise, the chapter on each in- 
dividual geologic system contains a discussion of the major features of the corresponding 
period in the earth’s geologic history. These general discussions help to place the detailed 
descriptions of Brazilian formations and events in the geologic history of Brazil in their 
true perspective with regard to the geologic development of the South American continent 
and the earth as a whole. They also can not help but reflect the broad geological back- 
ground of the authors. (The reviewer was particularly impressed with the clear and inter- 
esting exposition of the chapter on the Cenozoic era.) Following the general discussion 

of each period, the Brazilian stratigraphic sequence is taken up in detail by states or 
groups of states and by stratigraphic “groups” or “series” within these geographic areas. 
The treatment of these individual stratigraphic units includes lithologic description, 
geographic distribution, fossil fauna and flora, history of geologic investigation, and refer- 
ences to the literature. The reader at times may feel that the discussions of stratigraphic 
units are too much a compendium of published information, frequently lacking in agree- 
ment, and that he would have preferred more of a digest by the authors with the presenta- 
tion of their own conclusions. However, this mode of treatment is to be commended in that 
it gives recognition to the many contributors to Brazilian geology, provides a bibliography 
of the published literature for each formation in each area, and leaves open controversial 
questions after presenting both sides of the argument. 

The first chapter of the book is a history of geological and mineralogical investigations 
in Brazil. The geological literature of Brazil may be said to have begun with the publica- 
tion by Andrada in 1822 of his “Jornais das Viagens de 1803 e 1804.”’ During the next 50 
years, numerous geological publications appeared, largely by Europeans—German, Eng- 
lish, French, Danish. In 1875, the Comisséo Geol6gica do Império was organized. Its 
chief, the Canadian, C. F. Hartt, is one of the most distinguished names in Brazilian 
geology. From that time on the development of Brazilian geology has been rapid and con- 
tinuous under the auspices of various Federal and State institutions and schools, which, 
however, experienced their share of the political vicissitudes common to such organizations 
in all countries. The Servico Geolégico y Mineralégico do Brasil was organized in 1907. 
In 1933, the Departmento Nacional da Producdo Mineral was organized under the Minis- 
terio da Agricultura including four divisions: Servigo Geolégico e Mineralégico, Servico 
de Fomento da Producao Mineral, Servico de Aguas, and Laboratério Central da Produgao 
Mineral. The Conselho Nacional do Petréleo was founded in 1938. In addition to the 
names of many brilliant Brazillian and European geologists and engineers, mentioned 
in the historical review, members of the A.A.P.G. may be particularly interested to find 
frequent reference to Americans from the United States of North America. Among the 
early American contributors to Brazilian geology are included such well known names as 
Orville Derby (first chief of the Servigo Geolégico e Mineralégico), Richard Rathbun, 
J. C. Branner, Herbert Smith, Charles A. White, John M. Clarke, I. C. White, J. B. 
Woodworth, E. C. Harder, C. K. Leith, R. I. Chamberlin, E. W. Berry, Chester Wash- 
burne, R. Crandall, David Starr Jordan, Carlotta J. Maury, Charles B. Read, David 
White, Horatio Small, and many others. 

The chapters following the historical introduction deal with individual eras and pe- 
riods. Obviously, it is impossible in the limited scope of this review to even attempt to 
summarize the vast amount of information contained in these chapters which are in them- 
selves a summary of the most important features involved in innumerable researches and 
publications. However, in perusal of the volume, the reviewer has jotted down such notes 
as have occurred to him on each of these chapters. These may give some idea of the gen- 
eral nature and scope of the work and the features on which the most emphasis is laid. 
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Naturally, the topics noted by this reviewer are to some extent colored by his own inter- 
ests and any other reader might select entirely different features according to his own 
particular field of interest. The page and plate numbers for each chapter have also been 
noted as a rough indication of the space and emphasis devoted by the authors to each 
major time or stratigraphic division. This may also prove useful to those investigators 
who wish to obtain from libraries microfilm or photostat reproductions of only certain 
phases of the book. 

Chapter 2. Archeozoic era (pp. 37-51).—After introductory remarks on the Archeozoic 
era of the earth in general, this chapter emphasizes the great area in Brazil covered by 
rocks assigned to this age (nearly half of the total area of the country), the complex 
lithologic character of these rocks (dominantly gneiss but including a tremendous variety 
of other metamorphic and igneous rocks), the difficulties of distinguishing them from 
Proterozoic rocks and from intrusives of younger age, and the attempts which have thus 
far been made towards correlating and subdividing them. The interesting thought is 
offered that the key to much of what may eventually be ascertained regarding the now 
obscure events of the Archeozoic may lie in the great areas covered by rocks of this era 
in Brazil. 

Chapter 3. Archean (pp. 52-102).—This is a discussion by states of the individual 
areas of Archean rocks, including also all pre-Devonian eruptives. This chapter is particu- 
larly well illustrated by excellent photographs. 

Chapter 4. Proterozoic era (pp. 105-16).—The Proterozoic rocks of Brazil are divided 
into the Minas series below and the Itacolomf series above. The Minas series consists 
largely of metamorphosed sediments resting unconformably on the Archean and intruded 
by igneous rocks. This series, which may reach a thickness of 3,000 meters, is of great im- 
portance economically and yields iron, manganese, gold, silver, lead, zinc, mercury, 
diamonds, and other mineral products. The Itacolomf series is characterized principally 
by quartzites (itacolomite = flexible quartzite). It is separated from the underlying Minas 
series by an unconformity resulting from a period of diastrophism during which the Minas 
series was folded, metamorphosed, and injected by basic igneous rocks. The Itacolomi 
series is apparently a source of diamonds. At the close of the Proterozoic, there was intense 
diastrophism accompanied by granitic intrusions during which the Proterozoic sediments 
were highly metamorphosed, uplifted, and eroded, so that they remain only as pockets 
in the Archean goundmass. 

Chapter 5. Algonkian (pp. 117-62).—The distribution of Algonkian rocks and their 
inter-relations are discussed in detail and illustrated by numerous cross sections. 

Chapter 6. Paleozoic era (pp. 165-75).—A tectonic revolution occurred at the close 
of the Proterozoic with elevation of the Afro-Brazilian shield followed by glaciation which 
is indicated in the tillites of the Lavras series now considered to be of early Cambrian 
age. During the Paleozoic, there were also orogenic periods at the close of the Cambro- 
Ordovician (Taconic disturbance), at the close of the Silurian (Caledonian disturbance), 
and perhaps at the end of the Paleozoic (Hercynian disturbance). While much doubt 
remains as to the dating of Paleozoic and older igneous rocks, the authors suggest that the 
major part of the post-Algonkian acid eruptives belong to the Taconian revolution to 
which must be attributed greater importance than to the Caledonian diastrophism. Be- 
tween the several Paleozoic periods of orogeny, there were repeated marine incursions 
about the borders of the Brazilian shield. 

Chapter 7. Cambrian (pp. 176-218).—The so-called Cambrian is constituted by the 
Lavras, Uatuma, and other series of more or less metamorphosed sediments. None of 
these carries any determinable fossils but they appear to be separated from the Algonkian 
rocks by a major unconformity and appear in general less metamorphosed than the 
Algonkian. There has been much controversy over the age of the Lavras series with its 
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glacial tillites which have been dated variously from Algonkian to Permian. The authors 
evidently favor a Cambrian age. Conglomerates in this series constitute an important 
source of diamonds. 

Chapter 8. Ordovician (pp. 219-33).—There is little definite evidence of rocks of 
Ordovician age in Brazil but certain formations which may possibly be Ordovician rather 
than Cambrian are discussed in this chapter. Paleontological evidence is limited to the 
finding of the lower Trenton genus Obolellina in the El Carmen formation in Mato Grosso 
near the Bolivian froniter. In the previous edition and on the colored map accompanying 
the present edition, no Ordovician at all is shown. (The reviewer notes that in the introduc- 
tion reference is made to marine Ordovician sediments in Venezuela as identified by 
Drevermann. This reported occurrence near Valencia has been proved erroneous although 
Ordovician beds have subsequently been discovered in the Andean region of Venezuela.) 

Chapter 9. Silurian (pp. 224-76).—The formation of the Amazonian geosyncline be- 
gan with the Silurian period and marine fossiliferous sediments are well developed on the 
north side of the middle Amazon basin. The widely distributed limestones of the San 
Francisco-Bambui series of east-central Brazil are also considered Silurian on the basis 
of meager fossil evidence and degree of deformation. Other supposedly Silurian formations 
occur in southern Brazil and are important sources of manganese. The Caledonian revolu- 
tion at the end of this period marks the end of intense metallogenetic activity in this 
country. 

Of particular interest to the reviewer is the assignment of the Roraima sandstone 
series of the Guayana shield to the Silurian. The age of this spectacular formation which 
forms the “‘lost world’’ country in both Brazil and Venezuela has long been a subject of 
speculation. It lies with a relatively undeformed attitude on the pre-Cambrian igneous- 
metamorphic complex of the shield. In British Guiana, Harrison assigned it to the Algon- 
kian, and in Brazil, de Paiva and others considered it as correlative with the Lavras 
(Cambrian or Algonkian) series. Venezuelan geologists have recently tended to consider 
the Roraima early Mesozoic in age. Oliveira and Leonardos place it provisionally in the 
Silurian, since they have evidence that it can not be older than Silurian, but they make 
the reservation that it may perhaps be raised to the Triassic on the basis of the Venezuelan 
correlations. 

Chapter 10. Devonian (pp. 277-326, fossil Pls. 1-6).—Following the Caledonian revolu- 
tion, a Devonian sea transgressed extensively on the Brazilian shield and sediments of 
Lower, Middle, and Upper Devonian age were deposited. The principal outcrop areas are 
in the lower Amazon valley, in the Paran4-Sao Paulo region, and in Mato Grosso. Fossil 
faunas of marine invertebrates are well developed at various horizons and in many differ- 
ent areas, and not only allow stratigraphic division of the system in Brazil but provide a 
basis for the authors’ correlation of the Brazilian Devonian with that of South Africa, 
Bolivia, Peru, Paraguay, and Uruguay. Six plates with 150 figures of Devonian inverte- 
brate fossils from Brazil are included for reference. The marine Devonian section in the 
lower Amazon basin includes bituminous shales and has been considered as a possible 
source of petroleum and a number of wells have been drilled in this region, although with- 
out success to date. Likewise, the Devonian has been considered as a possible petroleum 
source rock in southern Brazil in the State of Sao Paulo. 

Chapter 11. Carboniferous (pp. 327-78, fossil Pls. 7-12).—The Carboniferous of 
Brazil is developed principally in the lower Amazon basin, in eastern Brazil (Meio Norte), 
and in southern Brazil. In the Amazon basin, the Itaituba series of Uralian age is exposed 
in narrow elongate belts both north and south of the river and has yielded abundant 
marine fossils. A number of wells have been drilled for petroleum into this series in the 
State of Para but without results. The Carboniferous of the Meio Norte is less marine 
and is poorly dated, although both Westphalian and Uralian are believed to be repre- 
sented. In southern Brazil, the Carboniferous is represented by the Itarare-Tubarao series 
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of Permo-Carboniferous age which constitutes the lower part of the much discussed Santa 
Catarina system which is the Brazilian representative of the Gondwana series of India and 
the Karoo series of Africa. Thick glacial tillites occur in its basal part followed by domi- 
nantly non-marine shales and sandstones with a Glossopteris fauna. The principal coal 
deposits of the country lie in this series. 

This chapter is accompanied by seven plates of Carboniferous and Permo-Carbonifer- 
ous fossil marine invertebrates and plants. 

Chapter 12. Permian (pp. 379-418).—Permian deposits are in large part non-marine. 
They include principally the Parnaiba series of Maranhao and Piaui, the Estancia series, 
s.s., of Sergipe and Baia (previously included in the Triassic), the Passa Dois series of 
southern Brazil which forms the upper part of the Santa Catarina (Gondwana) system, 
and the poorly known Mato-Sepotuba beds of Mato Grosso. The Irati beds of the Passa 
Dois series in Sao Paulo are of particular interest to petroleum geologists. These beds con- 
sist of pyrobituminous shale, interbedded with limestone and chert, which yields as much 
as g to 10 per cent oil on distillation and is being actively exploited at the present time. 
Only one small active seepage has been found in these beds but extensive oil-impregnated 
sandstones occur above and below them. Numerous wells have been drilled in this region 
but without commercial success. 

Chapter 13. Mesozoic era (pp. 421-39).—This chapter is a general discussion of the 
Mesozoic periods and their flora and fauna with specific references to fossil occurrences in 
Brazil. 

Chapter 14. Triassic (pp. 440-77, fossil Pls. 14-17B).—The Brazilian Triassic is in 
general assigned by the authors to the upper part of that system (Carnic and Rhaetic 
stages) on the basis of fossil vertebrates, marine invertebrates and plants. However, in 
several of the principal outcrop areas there appears to have been difficulty in defining the 
Permian-Triassic boundary and the indefinite character of this contact suggests to the 
reviewer the possibility of a transition zone which would call for representation of the early 
and middle Triassic by at least some thickness of sediments. 

The best developed Triassic section is in the south-central part of the country where 
the upper part of the previously mentioned Santa Catarina system (Gondwana equivalent) 
is now included in the Triassic. In Sao Paulo, Triassic sandstones (Rio da Rasto group) 
overlie the Permian Irati series and are commonly impregnated with petroleum to form 
extensive tar sands. These are overlain by the widespread eolian Botucaté sandstone which 
also locally contains tar impregnation. 

In Maranhao and Piaui, the upper portion of the Parnaiba series has now been trans- 
ferred from the Permian to the Triassic. Likewise, in Sergipe, the upper part of the 
Estancia series is now included in the Triassic. In the Mato Grosso, a large area is covered 
by the Maracaju formation, supposedly of Triassic age although apparently lacking in 
fossil evidence. 

Chapter 15. Rhaetic (pp. 478-512).—The Rhaetic stage which is variably included in 
either the uppermost Triassic or the lowermost Jurassic by European stratigraphers is 
given a full chapter to itself in the Geologia do Brasil because during this age occurred 
the very important Parané diastrophism accompanied by great outpourings of basaltic 
lava. Some 1,200,000 square kilometers in the Parana basin are covered by this lava which 
forms striking topographic features at its eroded edges. Rhaetic diastrophism in which 
tension rather than compressive forces predominated was so extensive that there is no 
area in Brazil free from post-Jurassic sediments which does not show dikes of diabase or 
basalt of this age. The Rhaetic lavas of southern Brazil are considered to be of essentially 
the same age as the basic igneous diabases and gabbros of the Roraima area of northern 
Brazil, Guiana, and Venezuela. 

Chapter 16. Jurassic (pp. 513-20).—To date there appears to be no paleontologic 
proof of the existence of Jurassic strata in Brazil although certain formations are tenta- 
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tively assigned to this system because of stratigraphic position between fossiliferous 
Triassic and Cretaceous sediments. (Some of the so-called Cretaceous of the Baia region 
may actually be Jurassic.) 

Chapter 17. Cretaceous (pp. 521-612, fossil Pls. 18-28).—A rather complete Cretaceous 
sequence more than 1,000 meters thick and comprising the whole system from Neocomian 
to Danian is reported in the Territorio de Acre of westernmost Brazil, resting on Car- 
boniferous rocks and overlain by Tertiary. In east-central Brazil, essentially horizontal, 
plateau-forming Upper Cretaceous beds are widely distributed and include some highly 
bituminous sediments. The well known Maria Farinha beds and other limestones of the 
Pernambuco coast are discussed in some detail. There is still doubt as to whether these 
beds are Paleocene or Cretaceous. On the basis of correlation with ammonite-bearing lime- 
stones on the island of Itamaraca, the authors apparently are inclined to favor a Cre- 
taceous age in spite of the wide acceptance of Maury’s correlation of these beds with 
Soldado rock, which is the type Midwayen of the Caribbean region. Fossiliferous Cre- 
taceous (Albian to Maestrichtian) limestones are described in the State of Sergipe. 

Particular detail is given concerning the supposed Cretaceous of Baia in the vicinity 
of the Bay of Todos Os Santos where a long north-south trending embayment of Mesozoic 
and Cenozoic sediments extends inward from the coast, flanked by old basement rocks on 
either side, and constitutes the site of the only productive oil fields in Brazil. The Baia 
series of sandstones, shales, limestones, and conglomerates in this embayment has yielded 
only fresh- or brackish-water fossils (both vertebrates and invertebrates). The consensus 
of opinion, according to the authors, is that these fossils indicate Cretaceous age, probably 
Upper Cretaceous. However, there appears to be some doubt as to the exact age signifi- 
cance of this non-marine fauna which apparently contains some elements suggestive of 
Tertiary age as well as others suggestive of Jurassic. (The reviewer understands that very 
recent opinion favors a Jurassic age.) As a result of drilling for oil, the Baia series is now 
known to be more than 2,000 meters thick, consisting predominantly of silty shale. Struc- 
turally, the basin is a graben with faults at both the eastern and western borders of the 
sedimentary rock area and with folds developed in the sediments as a result of compression 
between the adjacent masses of basement rock. Some twenty productive wells exist in 
the fields of this area. A number of other Cretaceous-Tertiary basins are known, both to 
the south and north along the Baia-Alagoas-Sergipe coast, which have been prospected by 
drilling but which to date have not yielded commercial production. 

In south-central Brazil, large areas are covered by non-marine sandstones of probable 
Cretaceous age. 

Chapter 18. Cenozoic era (pp. 615-33).—During Upper Cretaceous and early Tertiary 
time, there were land connections from the Brazilian shield to North America, Africa, and 
Antarctica, according to the authors. These connections disappeared in the Upper Eocene 
and, with the possible exception of a junction with North America in the Middle Miocene, 
South America was isolated until Pliocene time when the Panama land bridge was estab- 
lished. Brazil has been, in general, part of a positive landmass during the Cenozoic era 
and only a narrow coastal strip between Par4 and Rio de Janeiro has been covered by the 
sea since Mesozoic time. 

Regarding the Amazon basin, the authors quote the hypothesis of Katzer according 
to which at the beginning.of the Mesozoic, a continental connection was formed between 
the Guayana and Brazilian shields across the lower Amazon valley. This Guayana-Brazil- 
ian landmass formed the eastern coast of the Mesozoic sea of the Andean trough. Drainage 
was westward from this landmass into the “Gulf of Guayaquil” until the progressive uplift 
of the Andes shut off sea connections entirely in this direction—probably in the middle 
Miocene. Pliocene deposition was in closed or restricted basins giving the fresh-water, 
brackish, and marine deposits of western Brazil and eastern Peru. Eventually, a large 
interior lake was formed, but with continued uplift of the Andes this lake was forced to 
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drain out into the Atlantic through the present lower Amazon basin, thus helping estab- 
lish the present Amazon River system. Maury, on the other hand, has suggested that the 
Pliocene deposits of the upper Amazon were laid down in the vicinity of an arm of the 
Antillean sea. 

Chapter 19. Tertiary (pp. 634-88, fossil Pls. 29-37).—Marine Tertiary formations 
are largely limited to thin fringes along the Atlantic coast from the mouth of the Amazon 
to Rio de Janeiro. As previously mentioned, the Maria Farinha beds of Pernambuco are 
considered as questionably Paleocene or Upper Cretaceous. Likewise, the Alagoas series 


of bituminous shale, sandstone, and conglomerate, with brackish-water fossils, while gen- _ 


erally considered early Eocene, is also tentatively correlated with the Upper Cretaceous. 
The Pirabas series of the coastal area of Para contains a rich marine fauna which dates 
it as approximately of lower Miocene age. Tertiary oil shales are known in the State of 
Sao Paulo. 

The Pebas formation of the upper Amazon basin consists of largely of lignitic shales 
with a mixed fresh-water, brackish, and marine fauna which is considered of Pliocene age. 
The Rio Branco formation underlying the Pebas has yielded vertebrates of supposed 
Miocene age. Stratigraphically higher than the Pebas is the “Serie dos Barreiras” which 
the authors consider one of the most extensive Tertiary deposits of the world. This non- 
marine formation is exposed throughout the Amazon basin from its headwaters to the 
Atlantic coast and is also recognized over much of the coastal area of eastern Brazil. 

Chapter 20. Quaternary (pp. 689-782).—General subsidence along the Brazilian coast 
appears to have occurred near the end of the Tertiary. This was followed in Quaternary 
time by lesser and more localized uplifts. It is apparently difficult to make any definite 
time-stratigraphic divisions of the Brazilian Quaternary, even to separate Pleistocene and 
Holocene. Deposits are extensive, however, and include those of the flood plains of major 
rivers, the eastern ocean coast, coral and sandstone reefs, water-hole and cave deposits 
(both excellent sources of vertebrate fossils), peat and diatomite, sand dunes, alluvial gem 
and metalliferous sands, “canga,’’ and shell heaps. These are discussed in detail and at a 
length not usually devoted to Quaternary deposits in a book covering the whole time range 
of stratigraphy. 

While it is not within the scope of the book to deal with the petroleum prospects of 
Brazil, it furnishes a stratigraphic background essential for anyone who wishes to go into 
this intriguing subject. Principal areas of promise in the country appear to be the Baia- 
Alagoas-Sergipe coastal belt containing the present productive fields of the country, the 
Territorio do Acre in the southwestern part of the upper Amazon valley, the Parana basin 
of southern Brazil, and the middle and lower Amazon basin. The prospects of these areas 
have been discussed in many current articles among which attention is here particularly 
called to that of S. Froes Aberu in the A. I. M. E. volume, ‘Petroleum Development and 
Technology for 1944.” According to this article, actual production in Brazil is still some- 
what less than 1,000 barrels daily. 
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THE STRATIGRAPHY OF SOME LOWER ORDOVICIAN FORMATIONS 
OF THE OZARK UPLIFT, BY JAMES S. CULLISON 


REVIEW BY GARRETT A. MUILENBURG! 
Rolla, Missouri 


“The Stratigraphy of Some Lower Ordovician Formations of the Ozark Uplift,” by James 
S. Cullison. Bull. Univ. Missouri School of Mines and Metallurgy, Tech. Ser., Vol. 15, 
No. 2 (Rolla, June, 1944). 112 pp., 12 half-tone pls., 12 collotype pls., and 10 folded 
line pls., in pocket. (Mailed free on request.) 


This paper treats of the stratigraphic relations and faunal content of four formations, 
the Rich Fountain, the Theodosia, the Cotter, and the Powell, which constitute the middle 
lower Ordovician of Missouri and Arkansas. 

The lower two of these formations are approximately the equivalent of the old Jeffer- 
son City formation. The name Jefferson City has been retained but is raised to the status 
of a group because it was recognized that this designation has a certain usefulness which 
would be lost if the name were completely dropped. The lower part of the old Jefferson City 
formation has been given the name Rich Fountain, and the upper part is called the Theo- 
dosia formation. This now includes some beds which formerly were included in the Cotter 
formation. 

Seven new genera and 52 new species have been described from a fauna about which 
relatively little had been previously published.? The new formations have been zoned pale- 
ontologically and the known range of each species is indicated. 

The paper is so arranged that it is readily usable as a field manual for geologists work- 
ing in strata of this age. It includes detailed descriptions of faunal localities, not only those 
of the author, but also those of E. O. Ulrich, which were studied during the course of the 
investigation. A number of detailed, measured sections, and a map showing their locations 
complete the report. 

The value of the work is manifold. First, it contributes to the general stratigraphic and 
paleontologic knowledge of a well known but little understood portion of the geologic 
section in an area which is crucial in its location with respect to other known areas where 
rocks of this age crop out. Secondly, it now makes possible detailed structure mapping 
over a great part of southern Missouri and northern Arkansas where heretofore only the 
single “Jefferson City” formation of considerable thickness was recognized. Moreover, it 
very definitely indicates that the lower Ordovician formations of Missouri and Arkansas 
are sufficiently fossiliferous for the purpose of long-range correlation. 


1 Department of geology, Missouri School of Mines. Review received, January 13, 1945. 


* The holotypes and the paratypes, except those which are being retained by the author for fur- 
ther study, will be deposited in the Yale Peabody Museum or in the United States National Museum. 
Final disposition of those retained by the author will be made when they have served their purpose. 
In the meantime they are identified by Missouri School of Mines (MSM) numbers. 


RECENT PUBLICATIONS 


CALIFORNIA 


“Geologic Map of Santa Maria District, Santa Barbara County, California.” U. S. 
Geol. Survey Prelim. Map 14. Oil and Gas Inves. Ser. (February 10, 1945). Set of 6 sheets. 
For sale by Director, U. S. Geol. Survey, Washington 25, D. C., and 533 U. S. Post Office 
and Courthouse Bldg., Los Angeles, California. Price, $3.00. 


| 

4 

3 

4 

| 


REVIEWS AND NEW PUBLICATIONS , 297 


COLOMBIA 


*General Geological Map of the Republic of Colombia (1944). Dept. of Mines and Pe- 
troleum, National Geological Survey, Calle 13, No. 14-79, Bogota, Colombia. One sheet 
approx. 33 X40 inches. Scale: 1 to 2,000,000. Shows surface geology in colors. 


GENERAL 


*“Qzarkian and Canadian Cephalopods. Part III: Longicones and Summary,” by 
E. O. Ulrich, Aug. F. Foerste, A. K. Miller, and A. G. Unklesbay, Geol. Soc. America 
Spec. Paper 58 (New York, November 27, 1944). 226 pp., 68 pls., 9 text figs. 

*“Optimum Producing Rates for Arbuckle Limestone Wells,” by P. T. Amstutz, Jr., 
and Eugene A. Stephenson. Univ. Kansas Research Foundation Bull. 1 (Lawrence, Sep- 
temer, 1944). 148 pp., 40 figs. 

*“The Migration and Accumulation of Petroleum and Natural Gas,” by F. M. Van 
Tuyl, Ben H. Parker, and W. W. Skeeters. Quar. Colorado School of Mines, Vol. 40, No. 1 
(Golden, Colorado, January, 1945). 111 pp., 4 figs. Prepared under the sponsorship of the 
research committee of the American Association of Petroleum Geologists. Price, $1.50. 


KANSAS 


*“Cheilotrypid Bryozoans from Pennsylvanian and Permian Rocks of the Midconti- 
nent Region,” by Raymond C. Moore and Ruth Mary Dudley. Kansas Geol. Survey Bull. 
52, Pt. 6 (Lawrence, December, 1944), pp. 229-408; 48 pls. 

*“Pennsylvanian Morrowan Rocks and Fusulinids of Kansas,” by M. L. Thompson. 
Ibid., Bull. 52, Pt. 7, pp. 409-31; 2 pls., 2 figs. 


MISSOURI 


*Map of Mineral Resources of Missouri (1945). Missouri Geol. Survey, Edward L. 
Clark, State geologist, Rolla. Sheet approx. 42 X36 inches. Scale: 1 inch equals ro miles. 
Printed in 5 colors. Shows distribution of 21 mineral resources, principal processing plants, 
many mines, quarries, pits, oil and gas fields, oil and gas lines, railroads. Copies are avail- 
able from the State Geological Survey. 


MONTANA 


“Geologic Map of Montana,” by D. A. Andrews, G. S. Lambert, and G. W. Stose. 
U.S. Geol. Survey Prelim. Map 25. Oil and Gas Inves. Ser. (February 7, 1945). 2 sheets, 
each approx. 41 X50 inches. For sale by Director, U. S. Geol. Survey, Washington 25, 
D. C.; Commercial Club, 303 N. 27th St., Billings; Montana; Federal Bldg., Casper, 
Wyoming; 314 Boston Bldg., Denver, Colorado; 234 Federal Bldg., Tulsa, Oklahoma. 
Price, $0.75. 


OKLAHOMA 


“Geologic Map of the Sulphur Asphalt Area, Murray County, Oklahoma,” Joseph M. 
Gorman, George M. Flint, Jr., Charles E. Decker, and William E. Ham. U. S. Geol. Survey 
Prelim. Map 22, Oil and Gas Inves. Ser. (January 27, 1945). Scale, 1 inch equals 300 feet. 
A cooperative project with the Oklahoma Geological Survey. For sale by Director, U. S. 
Geological Survey, Washington 25, D. C., and Geological Survey Office, 234 Federal Bldg., 
Tulsa, Oklahoma. Price, $0.40. 


PORTUGAI. 


*“QOjil Prospects in Portugal,” by A. Beeby Thompson. Jour. Inst. Petroleum, Vol. 30, 
No. 252 (London, December, 1944), pp. 370-83; sketch map and 4 photographs. 
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MEMBERSHIP APPLICATIONS APPROVED FOR PUBLICATION 


The executive committee has approved for publication the names of the following 
candidates for membership in the Association. This does not constitute an election but 
places the names before the membership at large. If any member has information bearing 
on the qualifications of these nominees, he should send it promptly to the Executive Com- 
mittee, Box 979, Tulsa 1, Oklahoma. (Names of sponsors are placed beneath the name of 


each nominee.) 
FOR ACTIVE MEMBERSHIP 
Joseph Edwin Banks, Midland, Tex. 
Ellis H. Scobey, R. C. Spivey, Joseph H. Markley, Jr. 
Henry Wilder Brown, Shreveport, La. 
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Perry Olcott, Morgan J. Davis, P. H. O’Bannon 
Kye Trout, Jr., Odessa, Tex. 
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EXECUTIVE COMMITTEE 
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A. RopcEr DEntson, Amerada Petroleum Corporation, Tulsa, Oklahoma 
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The executive committee may grant life membership to members who have paid their dues and 
are otherwise qualified.—Sec. 2, Article III, of the Constitution. 

On the payment of two hundred dollars ($200.00) any member in good standing shall be declared 
a life member and thereafter shall not be required to pay annual dues.—Sec. 2, Article I, of the By-Laws. 


MEMBERS 


Any person engaged in the work of petroleum geology or in research pertaining to petroleum 
geology or technology is eligible to active membership, provided he is a graduate of an institution of 
collegiate standing, in which institution he has done his major work in geology, or in sciences funda- 
mental to petroleum geology, and in addition has had the equivalent of three years’ experience in 
petroleum geology or in the application of these other sciences to petroleum geology or to research in 
petroleum geology or technology; and provided further that in the case of an applicant for member- 
ship who has not had the required collegiate or university training, but whose standing in the profes- 
sion is well recognized, he shall be admitted to membership when his application shall have been 
favorably and unanimously acted upon by the executive committee, and provided further that these 
requirements shall not be construed to exclude teachers and research workers in recognized institutions 
ese — is of such character as in the opinion of the executive committee shall qualify them for 
mem ip. 

Active members alone shall be known as members.—Sec. 1, Article IIT, of the Constitution. 


ASSOCIATES 


Any person having completed as much as thirty hours of geology (an hour shall here be inter- 
preted as meaning as much as sixteen recitation or lecture periods of one hour each, or the equivalent 
in laboratory) in a reputable institution of collegiate or university standing, or who has done field 
work equivalent to this, is eligible to associate membership, provided at the time of his application for 
membership he shall be engaged in geological studies in an iustitution of collegiate or university 
standing, or shall be engaged in petroleum geology; and any person who isagraduate of an institution 
of collegiate standing, in which he has done his major work in sciences fundamental to petroleum 
geology or petroleum technology, and who has had the equivalent of one year’s experience in the ap- 
plication of his science to the study of petroleum geology, shall be eligible to associate membership, 
provided at the time of his application for membership he shall be engaged in investigations in the 
broader subject of petroleum geology and technology. 

Associate members shall be known as associates. 

Associates shall enjoy all the privileges of membership in the Association, save that they shall not 
hold office, sign applications for membership, or vote; neither shal] they have the privilege of advertis- 
ing their affiliation with the Association in professional cards or professional reports or otherwise.— 
Sec. 3, Article III, of the Constitution. 


1 This list is published for the use of the members and for the information of all who wish to refer to the professional and 
business affiliations of the members. It is not a mailing address list and it is not intended to be used for circularizing or 
soliciting purposes. This list does not, with only a few exceptions, reflect the military addresses of those in the armed forces. 
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HONORARY MEMBERS 


Date of Election 
Campbell, Marius Robinson (d., December 7, 1940)... .......--.cceeeeeceeuueees Mar. 20, 1934 
Darton, Nelson Horatio, 6969 Brookeville Rd., Chevy Chase, Md..........2....... Jan. 7, 1938 
Decker, Charles Elijah, Univ. of Oklahoma, Norman, Okla...................2000. Mar. 26, 1927 
DeGolyer, Everette Lee, Continental Bldg., Dallas, Tex...................c00eees Dec. 8, 1944 
Dumble, Edwin Theodore (d., January 25, 1927)...........0.0cccneccecccsccees Mar. 27, 1926 
Goodrich, Harold Beach, 1628 S. Cincinnati Ave., Tulsa, Okla..................... Aug. 17, 1929 
Gould, Charles Newton, 215 S. Webster, Norman, Okla..................0..000005 Oct. 13, 1943 
Harris, Gilbert Dennison, Cornell University, Ithaca, N. Y..................000005 Mar. 19, 1935 
Lawson, Andrew Cowper, Univ. of California, Berkeley, Calif..................... Dec. 22, 1937 
Mendenhall, Walter Curran, 9 E. Lenox St., Chevy Chase, Md.................... Mar. 19, 1935 
Orcutt, William Warren (d., April 27, 1942) Mar. 27, 1926 
Ordonez, Ezequiel, Abraham Gonzalez 79, Mexico City, Mexico................... Dec. 28, 1935 
Schucnert, Coarics (G., INOVEMDES 20, 1942) Mar. 20, 1934 
Ulrich, award Qecar'(d:, February 22; 1944)... Mar. 17, 1936 
van der Gracht, Willem Anton J. M. van Waterschoot (d., September, 1943)....... Mar. 17, 1936 
von Hoter, Hans February 9) 1924): Mar. 26, 1924 
White; forael Charles: (Gs, November 255.1929) Mar. 27, 1926 
Woolnough, Walter George, 340 Collins St., Melbourne, Victoria, Australia........... Mar. 31, 1941 
Wrather, William Embry, U. S. Geological Survey, Washington, D. C.............. Oct. 13, 1943 


COMPLETE LIST OF MEMBERS, ASSOCIATES, HONORARY MEMBERS, 
AND LIFE MEMBERS 


EXPLANATION OF SYMBOLS 


*Honorary member. {Life Member. ||Associate. Members are not marked. The year refers to the date of election to 
membership. 


Abbey, Gerald Ellsworth, c/o Charles O. Abbey, Rt. 1, Platte City, Mo...................... "42 
Abbott, John L., Pritchard & Abbott, Century Bldg., Fort Worth, Tex....................... 27 
||Abbott, Wayne Rosser, Bay Petroleum Corp., Brown Bldg., Wichita, Kan..................... 42 
Abernathy, George Elmer, State Geological Survey, Pittsburg, 
||Absher, Kenneth B., independent, Milam Bldg., San Antonio, Tex....................0.000e "25 
Absher, William F., Cities Service Oil Co., Bartlesville, 720 


— Cyrus Harold, Imperial Oil Producing Co., 301 Examiner Bldg., Calgary, Alta., Can- 


Achning, Walter J., independent, Milam Bldg., San Antonio, 38 
Ackerman, Edgar Dumont, Standard Oil Co. of Venezuela, Caripito, Venezuela, S. A.......... "40 
||Acosta-Sarmiento, Gonzalo, Ministerio de Minas y Petroleos, Carrera 13-A, No. 23-52, Bogota, 
Adams, Bradford Clarendon, The Texas Co., 929 S. Broadway, Los Angeles, Calif............. "41 
||Adams, Charles E., United Geophysical Co., 595 E. Colorado, Pasadena, Calif............... "44 


Adams, Clyde B., Room 1700, 26 Broadway, New York, N. ¥..........cccceccccceecceceees 41 
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Adams, Elmo W., Honolulu Oil Corp., 215 Market St., San Francisco, Calif.................. ”30 
Adams, John Emery, Standard Oil Co. of Texas, Carlsbad, N. 
Adams, Kilburn Elie, Jr., The Texas Co., Box 262, Mt. Pleasant, Mich....................... 738 
Adams, Robert James, Phillips Petroleum Co., Box 110, El Dorado, Ark...................... "42 
Aderman, Charles Vidor, Keystone Exploration Co., 2813 Westheimer Rd., Houston, Tex......... "45 
Addington, James William, Humble Oil & Refining Co., 202 Humble Bldg., Houston, Tex......... "44 
Addison, Carl C., Pure Oil Co., 402 Second National Bank Bldg., Saginaw, Mich.............. ”30 
||Adkisson, Albert W., independent, 2019 W. T. Waggoner Bldg., Fort Worth, Tex.............’34 
Adler, Joseph L., Independent Prospecting Co., gor Esperson Bldg., Houston, Tex............. 30 
||Afshar, Freydoun Azadi, Walker Museum, Univ. of Chicago, Chicago, Illl...................- 30 
Agee, Flint Humphrey, National Geophysical Co., 6115 Middleton, Huntington Park, Calif....... 738 
Agey, Charles Samuel, Amerada Petroleum Corp., Box 995, Wichita, Kan.................... 38 
||Agnew, Allen Francis, U. S. Geological Survey, Box 261, Platteville, Wis..................-. "44 
Agnich, Fred J., Geophysical Service, Inc., 1311 Republic Bank Bldg., Dallas, Tex............. "41 


Aguerrevere, Pedro I., c/o Venezuelan Embassy, 2445 Massachusetts Ave., Washington, D. C... 
Aguerrevere, Santiago E., Estados Unidos de Venezuela, Apt. 1253, Caracas, Venezuela, S. A.. .’24 


Aimer, James D., Barnsdall Oil Co., 427 Ricou-Brewster Bldg., Shreveport, La............... 26 
Ainsworth, David, Western Petroleum Exploration Co., Wichita, Kan....................... "23 
— Ernest, Richmond Petroleum Co. of Colombia, Apt. 2760, Bogota, Colombia, 

||Akers, Wilburn Holt, 1029 S. W. Twenty-eighth St., Oklahoma City, Okla...................5. ’4I 
Akkerman, Richard Pete, General Geophysical Co., Houston, Tex.................0.002eeeeeee "41 
Alagood, Robert Henson, Pure Oil Co., Box 479, Corpus Christi, Tex.....................005. 39 
Alba y Soto, Alonso de, Petroleos Mexicanos, Apt. 150, Tampico, Tamps., Mexico............ "45 
Albert, Emi! Richard, Jr., Baroid Sales Div., National Lead Co., 502 Tulsa Bldg., Tulsa, Okla.. .’42 
||Albright, Charles C., Jr., 811 S. Norton Ave., Los Angeles, Calif.....................2220 005 "45 
Albritton, Claude Carroll, Jr., U. S. Geological Survey, Dallas, Tex..................20.0006- 39 
Alcorn, Avary Hunt, The Atlantic Refining Co., 1742 Milam Bldg., San Antonio, Tex..........’32 
James Richard Ave., Dallas, Tex... 42 
Aldrich, Henry R., Geological Society of America, 419 W. One hundred seventeenth St., New 

Alexander, C, 1., Magnolia Petroleum Co., Box 780, Tyler, Tex. 
Alexander, Clyde Wayne, Dixie Geological Service, 241 Edwards Hotel, Jackson, Miss......... 38 
oe, Joseph Watrous, Cities Service Oil Co., Box 4577, Capitol Hill Sta., Oklahoma City, 

||Alexander, Walter Herbert, Jr., U. S. Geological Survey, 705 City Hall, Houston, Tex........... 42 
Allan, John Andrew, Univ. of Alberta, Edmonton, Alta., Canada. 
Allan, Thomas H., consulting, 921 Union National Bank Bldg., Wichita, Kan................... "24 
||Allardyce, Robert Edward Lee, Jr., Stanolind Oil & Gas Co., Orange, Tex................200055 "42 


Allen, Alton C., Rowan & Nichols Oil Co., 903 Commercial Standard Bldg., Fort Worth, Tex.. .’35 
Allen, Bryant W., Woodley Petroleum Co., 211 Deposit Guaranty Bank Bldg., Jackson, Miss. .25 


||Allen, Charles Francis, Western Geophysical Co., General Delivery, Huntsville, Tex.......... 42 
Allen, Devere F., Skelly Oil Co., 301 Insurance Bldg., Topeka, Kan..................0.020005 ”209 
Allen, Donald M., Westgate-Greenland Oil Co., 1022 Union National Bank Bldg., Wichita, Kan..’24 
Allen, G., consulting, 6745 Avaion Ave., Dallas, Tex... 
lane Frank Tilbury, Gulf Research & Development Co., Box 2038, Pittsburgh, Pa...........’39 

Allen, Fraser Hall, Apt. 3, 44 Forrester St., S. W., Washington, D. C.................0 2000s "43 
Allen, Harris Hayes, Phillips Petroleum Co., Bartlesville, "39 
||Allen, Lucille, California Standard Co., Lancaster Bldg., Calgary, Alta., Canada............. "44 
Allen, Stanley R., Humble Oil & Refining Co., 202 Humble Bldg., Houston, Tex.............. 735 
ance William Hammond, O-342986, A.P.O. 7, c/o Postmaster, San Francisco, Calif......... ”40 

Allen, William Odis, Jr., 1311 E. Twenty-sixth St., Tulsa, 
Allon, Meyer Michael, Gulf Research & Development Co., Box 838, Lovington, N. Mex....... .’37 
Alpha, Andrew G., General Petroleum Corp., Box 1551, Great Falls, Mont................... "43 

Alvarado, Benjamin, Ministerio de Minas y Petroleos, Carrera No. 66-30, Bogota, Colombia, | A 

Alvarez, Manuel, Jr., Petroleos Mexicanos, Nogal 52, Mexico, D. F., Mexico..............++++6+ 36 
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Ames, Edward W., Strategic Metals Div., U. S. Bureau of Mines, Denver, Colo.................. *T9 
Amstutz, Platte T., Jr., Standard Oil Co., 1775 Midland Bldg., Cleveland, Ohio................. "44 
||Andersen, Harold V., Apt. 8, 1500S. Thirty-third St., Birmingham, Ala.................... "40 
Anderson, Carl B., Gulf Refining Co., Box 482, Mattoon, Ill..... 
Anderson, Carl C., U. S. Bureau of Mines, Box 2529, Amarillo, Tex....................000008 30 
Anderson, Car] T., Republic Natural Gas Co., 1505 Federal St., Dallas, Tex.................. "41 
Anderson, Frank M., California Academy of Sciences, San’Francisco, Calif.................-.. 24 
Anderson, George Harold, Lone Star Steel Co., Daingerfield, 
ae Howard T., Standard Oil Co. of California, Los Angeles, Calif.................... "44 
Anderson, Jack Q., The Texas Co., 1700 Nineteenth St., Bakersfield, Calif................... "40 
Aniderson, James Burt, 475. W. Lomita Ave:, Glendale; Calif. 738 
Anderson, John G., Jr., consulting, 815 Chronicle Bldg., Houston, Tex....................--. ar 
Anderson, Keith Elliott, 11154 Blix St., N. Hollywood, Calif.............0........20000ee0 "44 
Anderson, Kenneth Clyde, 901 E. Linwood, Kansas City, "42 
Anderson, Oscar Samuel, Jr., Big Four Petroleum Co., Box A, Oilton, Okla.................. 30 
Anderson, Ray Ball, Columbian Carbon Co., Box 873, Charleston, W. Va.................... 24 
— Richard Jasper, Republic Mining & Manufacturing Co., 230 Park Ave., New York, | 
Anderson, Richard S., consulting, c/o Anderson, Huffman, & Johnson, Box 1884, Midland, Tex. 731 
||Anderson, Robert E., 600 S. Ardmore Ave., Los Angeles, 44 
Anderson, Robert G., consulting, 519 Mims Bldg., Abilene, Tex....................cceeeeeee 38 
Anderson, Rudolph Faraday, Gulf Refining Co., Box 482, Mattoon, Ill....................... 42 
||Anderson, Thomas Corwin Iliff, 3441 Third Ave., Los Angeles, Calif......................4. ”40 
Anderson, Warren D., Amerada Petroleum Corp., Box 591, Midland, Tex.................... 27 
Andrau, Evert Willem Karel, consulting, Box 2408, Houston, "32 
Andrews, David Arthur, U. S. Geological Survey, N. Interior Bldg., Washington, D. C.........’44 
Andrews, Philip, Socony-Vacuum Oil Co., Apt. 1140, Bogota, Colombia, S. A................. 725 
Andrews, Thomas Gayleon, Univ. of Alabama, University, 
Andrews, Wilton W., Humble Oil & Refining Co., 863 Humble Bldg., Houston, Tex............ "36 
||Anisgard, Harry William, 34917028, Photogrammetry Unit, Army Air Force, Jefferson Bar- 
Applin, Paul L., U. 5: Geological Survey, Washington, D.C... "19 
Archie, Gustave Erdman, Shell Oil Co., Inc., Box 2099, Houston, Tex.....................0.. 38 
Argabrite, William Graeme, consulting, Box 33, Lewisburg, W. Va.................-.0000000> 728 
Arellano; A. V.,.consulting, Apt. 7527, Mexico; D. F., Mexico... 738 
Arleth, Karl, Standard Oil Co. of California, San Marino, Calif......... 
Armstrong, Earle N., Tennessee Gas & Transmission Co., Box 2511, Houston, Tex............ .’33 
Armstrong, Harold K., Richfield Oil Corp., 502 Richfield Bldg., Los Angeles, Calif............. 27 
Armstrong, Ursel Sidney, Shell Oil Co., Inc., Box 290, Long Beach, Calif..................... "42 
Arnold, Emmett L., O-185972, A.P.O. 828 T, c/o Postmaster, New Orleans, La............... "27 
Arnold, Henry C., British-American Oil Producing Co., 505 Philtower Bldg., Tulsa, Okla...... 30 
||Arnold, Lincoln Merchant, Geologic Standards Co., 321 S. Detroit, Tulsa, Okla............. 0) 
Aronson, Sam M., independent, 1408 Magnolia Bldg., Dallas, Tex..................00020005- 24 
Artman, George W., consulting, 120 E. Kirk St., Shawnee, 25 
Ashley, Burton Edward, consulting, 856 Porter Ave., Wichita, Kan....................00005- "37 
Ashley, Richard Moore, The Atlantic Refining Co., Box 871, Midland, Tex................... "30 
Ashmore, Leland Wayne, Magnolia Petroleum Co., Box 633, Mdiland, Tex..................-. "44 
Aszklar, Stanley J., Gulf Research & Development Co., Box 2038, Pittsburgh, Pa............. "43 
Atkinson, William H., independent, 3101 Apco Tower, Oklahoma City, Okla.................. 22 
Atwater, Gordon I., c/o William Helis, 912 Whitney Bldg., New Orleans, La.................. 38 
Atwill, E. R., Union Oil Co. of California, 617 W. Seventh, Los Angeles, Calif................. es 
Augenthaler, Robert Lewis, Standard Oil Co. of British Columbia, 700 Lancaster Bldg., Calgary, 
Aurand, Harry A.,; consulting, 1350 Bellaire St., Denver, Col0....... 26 
Aurin, Fritz L., Southland Royalty Co., 1607 Commercial Standard Bldg., Fort Worth, Tex... .’17 
||Austin, Robert Burton, 631 W. Fifty-ninth St., Kansas City, "41 


Autry, Vernon E., c/o Melvin M. Garrett, 1423 Republic Bank Bldg., Dallas, Tex............. 26 
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Avery, C. Dwight, U. S. Geological Survey, 3240 Federal Works Bldg., Washington, D. C...... 28 
|Aycock, Lester Charles, Sun Oil Co., Box 1060, Lafayette, ees 
Ayers, Floyd M., c/o R. M. Hurt, International Petroleum Co. Ltd., Guayaquil, Ecuador, S. A..’30 
||Babin, Logan Henry, Higgins Industries, Industrial Canal, New Orleans, La................. 738 
Bace, A. C., Stanound Gas Co., Box sor, Tulsa, OK 24 
Bachman, Ford Frederick, c/o Mrs. Ford F. Bachman, Lexington, Tex...................... "41 
Back, Denys Howard, Yuan Development Co., 1422 Esperson Bldg., Houston, Tex........... 137 
Backman, John Edward, Gulf Research & Development Co., Box 2038, Pittsburgh, Pa........ 30 
Bacon, Charles S., Jr., U. S. Geological Survey, Pioche, Nev... 
Bader, Glenn Ernest, Humble Oil & Refining Co., 802 Humble Bldg., Houston, Tex........... "34 
||[Baer, Daurice Frank, Western Gas Co., Bassett Tower, El Paso, Tex. ..............00-0005- "42 
Baggelaar, Hermanus, Caribbean Petroleum Co., Apt. 19, Maracaibo, Venezuela, S. A......... "42 
Bailey, Clarence G., Shell Oil Co., Inc., Box 407, Eufaula, Ala................0cceeeseesecees "43 
Bailey, James P., Standard Oil Co. of California, 605 W. Olympic Blvd., Los Angeles, Calif... . .’31 
Bailey, John James, Argo Oil Corp., Box 1814, Midland, Tex................0ceeeeeeeeeeeres "37 
Bailey, Thomas L., Shell Oil Co., Inc., 1008 W. Sixth St., Los Angeles, Calif.................. 24 
Bailly, Florent Houlding, Pantapec Oil Co. of Venezuela, Apt. 888, Caracas, Venezuela, S. A. . .’45 
Baird, Chester A., consulting, 4220 Winchester Pike, Canal Winchester, Ohio................. "21 
Baker, Arthur A., U. S. Geological Survey, Washington, D. 
Baker, Norval E., Near East Development Corp., Room 2611, 26 Broadway, New York, N. Y.. .’27 
Baker, Raymond F., The Texas Co., 135 E. Forty-second St., New York, N.Y................ 717 
Baker, William A., Jr., consulting, 1515 Esperson Bldg., Houston, Tex...................0-5: 24 
Baldwin, Benjamin Franklin, Stanolind Oil & Gas Co., Box 1633, Oklahoma City, Okla........... 39 
Baldwin, Harry L., Jr., Phillips Petroleum Co., Bartlesville, Okla................-.0eeeeeeees "22 
Bale, Hubert E., Kirkpatrick & Bale, Inc., sor Apco Tower, Oklahoma City, Okla............. "24 
Ball, John Rice, Department of Geology, Northwestern University, Evanston, Ill.............. "40 
Ball, Max W., consulting, Denver National Bank Bldg., Denver, Colo...............-+.0+05- "Ig 
Ballantyne, Richard Stewart, Jr., Box 1751, March Field, 


Baltrusaitis, Edward Joseph, Gulf Refining Co., Box 811, Saginaw, Mich 


||Barling, Robert, Cities Service Oil Co., Box 779, Tyler, 
Barlow, Victor, Burneol Petroleum Co., 812 Subway Terminal Bldg., Los Angeles, Calif....... "27 
Barnes, Augustine Edward, Jr., Skelly Oil Co., Midland, Tex............-++-seseeeeeeeeeees "42 
Barnes, Chester Franklin, Cosden Petroleum Corp., Big Spring, Tex............-+..+:0+s++: 35 
Barnes, Roy M., Continental Oil Co., Edison Bldg., 601 W. Fifth St., Los Angeles, Calif....... 24 
||Barnes, Sydney Urbane, Apt. 214, 1819 G St., N. W., Washington, Rhee ene "41 
Barnett, D. G., Union Producing Co., Beeville, Tex.............2cccceseceeceeeecereneecens "25 
Barnett, John Abner, U. S. Geological Survey, Box 997, Roswell, N. Mex.............-.+.++++ 28 
Barney, Arthur Y., Box 873, Charleston, W. 
Barnhart, Carl F., Amerada Petroleum Corp., Box 591, Midland, Tex................+-++++++ 29 
Barnwell, George F., New Zealand Petroleum Co., Box 295, Gisborne, New Zealand........... 28 
Barr, Kenneth William, Trinidad Leaseholds Ltd., Pointe-a-Pierre, Trinidad, B. W.I.......... "39 
Barragy, Edward J., Woodley Petroleum Co., Second National Bank Bldg., Houston, Tex...... "aT 
Barret, William Morris, c/o William M. Barret, Inc., Giddens-Lane Bldg., Shreveport, La... . .’32 
Barrett, Albert F., General Petroleum Corp., Casper, Wy0..........-.ececeeeeceececeereeees "30 
Barrett, Henry Haldred, Carter Oil Co., Box 411, Bowie, Tex..........0-.0seseeeeereeeeees "41 


Barrett, John Frederick, Colombian Gulf Oil Co., Apt. 1339, Bogota, Colombia, S. A.......... ‘40 


ig 
Ballard, James L., Tide Water Associated Oil Co., Box 1404, Houston, Tex................... 
2 Ballard, William Norval, consulting, 826 N. E, Eighteenth St., Oklahoma City, Okla...........’29 
a Ballou, Albert Lorenzo, Seismograph Service Corp., 709 Kennedy Bldg., Tulsa, Okla........ 144 
anks, Thomas R., consulting, 1722 Milam Bldg., San Antonio, 
: Banta, Henry Eugene, Independent Exploration Co., Box 6007, Houston, Tex.............+...’40 ' 
||Baptist, Oren Cecil, Socony-Vacuum Oil Co., Apt. 1140, Bogota, 
‘ Barber, Clifford Fountain, consulting, 1217 Commerce Bldg., Houston, Tex...................737 
: ||Barbour, Richard Morton, consulting, 129 E. Riverside Dr., Evansville, Ind.................’40 

Barclay, Stewart, Phillips Petroleum Co., Caracas, Venezuela, S. 
: ||Barger, Thomas C., Arabian-American Oil Co., A.P.O. 795A, c/o Postmaster, New York, N. Y.. .’40 
: Barker, Maurice Hubert . - Oil Fields Ltd., Shell House, Box 228, Sharia 
4 


MEMBERS 307 

Barrett, Lynn Wandell, Great Plains Oil Co., National Bank of Tulsa Bldg., Tulsa, Okla....... "44 
Barrow, Geoffrey, Tropical Oil Co., Bogota, Colombia, S. 
Barrow, Leonidas T., Humble Oil & Refining Co., Humble Bldg., Houston, Tex............... 
||Barry, John O’Keefe, or Meriam St., Plaquemine, La... 
Bartell, Laurence D., Skelly Oil Co., Box 1683, Shreveport, 
Barthelmes, Albert J., Seismograph Service Corp., 709 Kennedy Bldg., Tulsa, Okla 
Bartlett, .C. Lothrop, Sun\Oil Co., Box 2831, Beatimont, Tex... 2 
Bartlett, Fred W., Socony-Vacuum Oil Co., Inc., Room 1700, 26 Broadway, New York, N. Y...’24 
Barton, Jack M., Magnolia Petroleum Co., Box 633, Midland, Tex... 738 
Barton, Louis A., Arkansas Natural Gas Corp., 1128 Slattery Bldg., Shreveport, La........... 20 
Bartosh, Edmund J., Bankline Oil Co., 437 S. Hill St., Los Angeles, Calif..................... 28 
Bartram, John G., Stanolind Oil & Gas Co., Box 591, Tulsa, ee "17 
Bartram, Paul L., Phillips Petroleum Co., Box 958, Ardmore, Okla....................-0005: 27 
Bass, Nathan W., U. S. Geological Survey, 314 Boston Bldg., Denver, Colo................... oP 
ew R., c/o Perry R. Bass, Inc., 2106 Fort Worth National Bank Bldg., Fort Worth, 

Bassett, Charles F., Gulf Oil Corp., Box 1166, Pittsburgh, Pa...... 28 
Bateman, Alan M., Yale University, Box 91-A, Yale Sta., New Haven, Conn................. ?20 
Bateman, Andrew Frank, Jr., 227 E. Fourth St., Loveland, eee "36 
Bateman, Paul C., Metals Section, U. S. Geological Survey, Washington, D. C................ "42 
Bates, Fred Westerman, consulting, Box 1000, Lafayette, "36 
Bates, Robert Latimer, New Mexico School of Mines, Socorro, N. Mex...............-..20005 "40 
Bates, Robert Paul, independent, Springer Bldg., Tulsa, "30 
Batla, Thomas Woodrow, Glenn H. McCarthy, Inc., Sterling Bldg., Houston, Tex sccaege 
Bauernschmidt, A. J., Jr., Magnolia Petroleum Co., Box 111, Houston, Tex................... "27 
Bauguman; George W., Cessna Atrcratt Co., Wichita; es "36 
||Baum, Robert, Seismograph Service Corp., 709 Kennedy Bldg., Tulsa, Okla................. 43 
Baxter, Ebert Moye, The Texas Co., Box 252, New Orleans, eee "44 
Baxter, John C., Gulf Research & Development Co., Box 2038, Pittsburgh, Pa................ 42 
Bayle, Pierre, consulting, 1403 Mellie Esperson Bldg., Houston, Tex......................05. "31 
Bayles, Robert Ellery, Peoples Natural Gas Co., 545 William Penn Way, Pittsburgh, Pa......... "42 
Bazhaw, Willis Oliver, Petty Geophysical Engineering Co., Box 2061, San Antonio, Tex......... "42 


a sa Hamilton, McColl-Frontenac Oil Co. Ltd., 707 Lancaster Bldg., Calgary, Alta., 


Beal, Carl H., consulting, 5658 Wilshire Blvd., Los Angeles, Calif...................eeeeeeeee 19 
[Best Carlton, Richfield Oil Corp., 555 S. Flower St., Los Angeles, Calif..................... 39 
Beall, Robert, Standard Oil Co., Apt. 1303, Havana, Cuba... .. "44 
Beard, Gordon Currie, Imperial Oil Co. Ltd., Box 330, Moose Jaw, Sask., Canada.............. "44 
Beardsley, William R., Interstate Gas Co., Box 1087, Colorado Springs, Colo................. "40 
Beatty, Robert M., Apt. 1501, Park Lane Apts., 5701 Jackson, Houston, Tex................. "27 
Beck, August F., Cities Service Oil Co., Bartlesville, 27 
Beck, Eltred, consulting, 308 Tulsa Loan Bldg., Tulsa, Okla... "20 
||Beck, R. Stanley, consulting, Room 3, El Tejon Bldg., Bakersfield, Calif.................... 38 
Beckelhymer, Roy L., Union Producing Co., Box 2492, Houston, Tex...................00005 26 
|Becker, Dwight L., Amerada Petroleum Corp., Box 2040, Tulsa, Okla.................000005 38 
Becker, Herman Carroll, Seismograph Service Corp., 709 Kennedy Bldg., Tulsa, Okla.......... 38 
Becker, Raymond C., U. S. Geological Survey, 425 Denham Bldg., Denver, Colo............... 738 

becker, hovert more, 436'G sts, W., APOMOTE "43 

Becker, Theodore G., 224 S. Fourteenth, Chickasha, Okla.................sc0sceeccceccsees "43 
Beckman, Godfrey-C., Standard Oil Co. of California, Box 392, Rio Vista, Calif............... "44 
||Beckman, Michael William, Continental Oil Co., Box 569, Lafayette, La.................... "43 
Beckmann, Harry LeRoy, Humble Oil & Refining Co., Box 1600, Midland, Tex............... "42 
Beckmann, Lawrence J., Carter Oil Co., Box 202, Lander, Wy0........-.eceseeeceeeeeeeeees 38 
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Beach, John Hartwell, Independent Exploration Co., 531 California Ave., Bakersfield, Calif.....’ 
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Becwar, Harold David, The Texas Co., 1408 Alamo National Bldg., San Antonio, Tex......... "44 
Bediz, Pertey 1., M. A: Enstitusn; Ankara, Turkey "43 
Bednar, William Carr, Northern Ordnance, Inc., Palace Bldg., Tulsa, Okla................... ”40 
| Beedle, Edward W., Jr., Gulf Refining Co., Box 482, Mattoon, fll.......................... "45 
Beeker, Ralph Edward, Pure Oil Co., Second National Bank Bldg., Saginaw, Mich........... "4I 
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MontTerEY—O’F lynn, James B. 


Ompate—Kotick, Ottmar F. 
Greenwalt, William A., Jr. 
Orcutt—Manlove, Charles F. 


Oxnarp—Nichols, Norman M. 


Pacrric PALISADES 
Simmons, Rouse 
Pato ALto 
Harrington, George L. 


PasaDENA—Adams, Charles E. 


Baddley, Elmer R. 
Bevier, George M. 
Bishop, Bradford 
Buwalda John P. 
Cam bell, Tan 
Fu, Ch’eng Yi 
Gale, Hoyt Rodney 
Grobecker, Alan John 
Gutenberg, Beno 
Heald, Charles Leslie 
Hoover, Herbert, Jr. 
Kleinpell, Robert M. 
Lewis, William Dabney ~- 
McCollom, C. R. 
Palmerston, Stewart Colin 
Smith, Colin Hubbard 
Smith, Gerald N. 
Sorge, Barthold William 
Soske, Joshua Lawrence 
Van Amringe Edwin Verne 
Wise, Henry F. 
Wood, James T.., Jr. 
Paso ROBLES 
Douglas, James M. 
Ferguson, John Inger 
Pomona 
Daviess, Steven Norman 


PuENTE—Buttram, William A. 


ReEpwoop City 
Classen, Willard J. 


ResepA—Adams, Robert Wiley 
Rio Vista—Beckman, Godfrey C. 


SACRAMENTO—Bell, Frank W. 
McKitrick, William Ernest 
SALINAS 
Green, Thomas Henning 
Thorup, Richard Russell 
SAN BERNARDINO 
Krouskop, Norman Wallace 
San Dreco 
Bushman, Edwin Francis A. 
Emery, Kenneth Orris 
Fackler, Henry | 
Galeski, Robert Benjamin 


Russell, R. Dana 
Shepard, Francis Parker 
Thomas, Clark Lee 
Wasen, A. Richard 
Wosk, L. David 

San FRANCISCO 
Adams, Elmo W. 
Allen, William Hammond 
Butterworth, E. M. 
Church, Clifford C. 
Cranson, Lorin A. 
Cunningham, George M. 
Davies, Fred A. 
Decius, L. Courtne 
de Laveaga, Miguel 
Dickinson, Bernard Neil 
Duce, James Terry 
Etherington, Thomas J. 
Fisher, Theodore Glen 
Gaylord, E. G. 
Gester, George C. 
Gester, Stephen H. 
Green, Charles Frederic 
Hanna, G. Dallas 
Hardy, Norman 
Hawley, Henry J. 
Heater, W. E. 
Herrick Henry N. 
Hudson, Frank S. 
Jenkins, Olaf P. 
Kerr, Richard C. 
Kew, William S. W. 
Lebkicher, Roy 
Lynton, Edward D. 
Maginnis, Charles F. 
Menken, Fred A. 
Miller, Robert P. 
Moody, Graham B. 
Netterstrom, Paul W. 
Redwine, Lowell Edwin 


Bernt, Daniel Martin, Jr. 
Knowlton, Drexel Robert 
Simon, Louis Joseph, Jr. 


San JosE—Zimmerman, John, Jr. 


San Martno—Arleth, Karl 
Birkhauser, Max 
Chapin, Theodore 

San MATEO 
D’Evelyn, Morton N. 
Knox, George L. 

SANTA 

SANTA BARBARA 
Relf, George O., Jr. 

Santa FE Sprincs 
Sherborne, John E. 

SANTA MARIA 
Hughes, Aden Wayne 

SANTA Monica 
Moore, Kenneth B. 
Putlitz, Fritz Helmuth 


SHAFTER—Hutcheson, R. B. 


STERRA MADRE 

Stauffer, Clinton R. 
SoutH GATE 

Hurd, Harry Hathaway 
STANFORD UNIVERSITY 

Blackwelder, Eliot 

Holmes, Clifford N. 

Hughes, Donald D. 

Schenck, Hubert G. 

Stauffer, Hans Karl 

Tickell, Frederick G. 
STOCKTON 

McCall, John Edmund 

Rupnik, John J. 
Stupio City 

MacDonald, Erwin H. 
Tart—Barbat, William F. 

Cerkel, J. David, Jr. 


A—Steel, Robert J. 


Coenen, Edward J. 
Eilison, Burton Rolland 
Ritzius, DeVaun Ervin 
Travers, William J., Jr. 
Turman, Arthur F. 
Woodward, Walter Thomas 
VenturA—Clark, Alexander 

Detrick, Dana F. 

Dibblee, Thomas W., Jr. 

Hawk, William Chester 

Hertel, Francis W. 

Leach, Claude E. 

Lewis, Lloyd Alan 

Sansone, John B. 

Smith, Lyle W. 
VreRNoN—Merritt, Floyd C. 
VisatiA—Frink, John W. 

Neumann, Fred R. 
Wuitt1ER—Bemis, Harold C. 

Perrin, Francis Ward 
WILMINGTON 

McCullough, Joe Jackson 
WoopLanpD 

Reynolds, Sargent M. 


COLORADO 


BOULDER 
Felts, Wayne Moore 
Hubman, Carl W. 
Thompson, Warren O. 
Homer Olwin 
CoLoRADO SPRINGS 
Beardsley, William R. 
Christenson, Alton Carl 
Mathias, Henry Edwin 
Oborne, Harry W. 
Cratc—Newton, William A. 
Denver—Ames, Edward W. 
Aurand, Harry A. 
Ball, Max W. 
Bass, Nathan W. 
Becker, Raymond C. 
Blair, Robert William 
Boos, C. Maynard 
Brainerd, Arthur E. 
Brawner, John Douglas, Jr. 
Christensen, H. E. 
Dobbin, Carroll E. 
Fellows, Robert Arthur 
Forcade, Kirk Charles 
Frazier, Gaylord G. 
Fulton, Loris J. 


Goldsmith, 
Gow, Kenneth L. 
Harder, Banhart Pete 
Harris, David Vernon 
Harrison, John W. 
Harrison, Thomas S. 
Henderson, Charles W. 
Hendrickson, Victor J. 
Hubman, Ralph Gordon 
Johnson, Lester Hayden 
Keenan, James Edward 
Kralis, Dan F., Jr. 
Kramer, William B. 
Lavington, Charles S. 
Manion, Clarence E. 
Marshall, Jesse William 
McCready, Harry Joseph, Jr. 
McMillan, Robert 
Mellen, William P. 
Miller, David B. 
Miller, Guy E. 

Miller, Richard F. 
Nelson, Walter S. 
Pickering, Warren Yale 
Raman, Norman Dean 
Rath, Charles M. 

Rea, Henry Carter 
Rennie, Waldo E. 
Rohwer, Frank W. 
Scudder, E. W. 

Snyder, Raymond W. 
Stewart, Hugh A. 
Thrasher, Glen Clair 
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Vieaux, Don George 

Volk, Russell H. 

Waggoner, Eugene B. 

Walter, Karl L. 

Wegemann, Carroll H. 

White, Richard D. 

Wolters, Earl M. 

Wood, Jay Pendleton 

Zorichak, Joseph J. 
Fort CoLiins 

Stommell, Harrison E. 
GLENWOOD SPRINGS 

Ervin, Lynn D. 
GotpEN—Heiland, Carl A. 

Johnson, J. Harlan 

O’Boyle, Charles C. 

Parker, Ben H. 

Van Tuyl, Francis M. 
GRAND JUNCTION 

Buddenhagen, H. J. 

Dahm, John N. 

Evans, Vincent 
IpaHo SPRINGS 

Conwell, Cleland Neeper 
LovELAND 

Bateman, Andrew F., Jr. 


CONNECTICUT 
GREENWIcH—Hinds, Henry 


New Haven—Bateman, Alan M 


Crickmay, Geoffrey W. 
Dunbar, Carl O. 
Longwell, Chester R. 
Storrs—Lucke, John B. 
DELAWARE 
WILMINGTON 


Budd, ead Randolph 


Gillson, Joseph L. 


DISTRICT OF COLUMBIA 


ANAcosTIA—Hawes, Julian 
WASHINGTON 

Aguerrevere, Pedro I. 
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Andrews, David Arthur 

Applin, Paul L. 

Avery, C. Dwight 

Baker, Arthur A. 

Barnes, Sydney Urbane 

Bateman, Paul C. 

Bradley, Wilmot 

Bronner, Finn Eyolf 

Browne, Gerard Lakin 

Buttermore, Paul M. 

Carlton, Jane T. 

Cloud, Preston E., Jr. 

Craig, Lawrence Carey 

Dane, Carle H. 

Dorr, John Van Nostrand, II 

Dumbros, Nicholas George 

Dunlap, john Crawford 

Easton, William Heyden 

Ellis, George L. 

Farrell, Agnes M. 

Finch, Elmer H. 

Gardner, = 

Gardner, Louis S. 

Gerdes, Carl Herman 

Gill, Robert J. 

Greig, Douglas A. 

Grove, Brandon Hambright 

Halbouty, Michel Thomas 

Henbest, Lloyd G. 

Hendricks, Thomas A. 

Heroy, William B. 

Heston, J. 

Hoffer, Clarence W. 

Hoffman, Malvin G. 

Imbt, Robert F. 

Imlay, Ralph Willard 
uan, Vei Chow 


King, Philip B. 
Knechtel, M. M. 
Krumbein, William C. 
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Rodgers, John 

Rogatz, Henry 

Rubey, William W. 
Sayre, Albert Nelson 
Sears, Julian D. 
Shaeffer, Stanley B. 
Spratt, Robert Elmer 
Stead, Frank W. 
Stephenson, Lloyd W. 
Stow, Marcellus Henry 
Straley, H. W., III 
Stringfield, Victor T. 
Tapp, Theodore Leland 
Terrill, John V. 
Townsend, Rex M. F. 
Trager, Earl A. 

Trask, Parker D. 

Van Orstrand, C. E. 
Vaughan, T. Wayland 
Walters, Mason G. 
Waring, Gerald A. 
Waters, Aaron Clement 
Wilson, Ivan Franklin 
Woodring, Wendell P. 
Wrather, William Embry 
Zapp, Alfred Dexter 


FLORIDA 
ARCADIA 


McCampbell, W. 
tight E. 


Eau GaLiie—James, 
Evustis—Kinser, James H. 
HAMMOCK 
Campbell, Robert B. 
JACKSONVILLE 
Seals, Wilburn Hale 
Miami—Dicken, Russell H. 
Hennen, Ray V. 
Parker, Garald Gordon 
Radcliffe, Donald H. 
TALLAHASSEE 
Boyd, Lewis Henry 
Branson, Carl Colton 
Chapman, Richard Thomas 
Clark, RobertS. 
Ferguson, Fred Travis 
Gunter, Herman 
Herring, Donald G., Jr. 
Ingham, Albert Irwin 
Louise 
artin, James L., Jr. 
Morgan, Robert Edward 
Munroe, Donald J. 
Ponton, Gerald M. 
Rainwater, Edward H. 
Rand, William Whitehill 
Reed, Irvin John 
Schoonmaker, George R. 
Schulz, Lois Jane 
Scott, Edward W. 
Sellin, Hilding A. 
Stubbs, Sidney Alton 
Walter, Henry Glenn 
Westmoreland, Earl 


Tampa—Mills, Coe S. 
Pressler, Edward D. 
Walker, Edward B., III 


. GEORGIA 
Decatur—Pirkle, E. C., Jr. 
GAINESVILLE 

McDowell, Alfred Norman 
‘THOMASVILLE—Oles, Paul S. 


UniIversiry—Munyan, Arthur C. 


ILLINOIS 
Benton—Hockman, James N. 
Bell, Frank J. 
Carmi—Smith, John Peter 
Spahr, Marshall Richard 
Turnbull, Wade W. 


CENTRALIA—Breed, Edgar R., Jr. 


Brown, Orman Pearson 
Ellsworth, Elmer W. 
Farlee, Richard Wilson 
Frey, Alfred P. 
Hager, Dorsey 
Hardin, Clifford Garland 
Frederick T. 
ylius, L. A. : 
Rankin, Horace Ellis 
Simmons, Kenneth A. 
Wellman, Dean C. 
CHICAGO 
Afshar, Freydoun Azadi 
Cannon, Joe 
Cram, Ira H. 
Hoffman, Arnold D. 
Lundahl, Arthur C. 
Pettijohn, Francis John 
Siever, Raymond 
Thomas, Harold S. 
Wadell, Hakon A. 
Wasson, Theron 
Wood, Fred E. 


Cicero—Potsch, John Peter 
Cray Joseph A. 


EFFINGHAM 

Gross, Henry Emmett 

Luttrell, Homer H. 

Siberts, Carl Edwin 
Evanston—Ball, John R. 

Dapples, Edward C. 
MaArsHALL 

Bristol, Hubert M. 

Kurtz, Robert G. 
Matroon—Anderson, Carl B. 

Anderson, Rudolph F. 

Beedle, Edward W., Jr. 

Brown, Otto E. 

Crouse, George T. 

English, Robert M. 

Farmer, Paul 

Hirsch, Jack 

Lamar, Lee C. 

Lewark, James Edward 

Martin, Robert Henry 

Simonton, Owen W. 

Smith, Donald Hoy 

Stratton, Everett F. 

Whiting, Lester Lero 
Mr. CarMEL—Egan, 

Waterbury, H. Paul 
Mr. VERNON 

Brehm, Clarence E. 

Ferebee, D. M. 

Hruby, ‘Milton 

Hunzicker, Ashley A. ~ 

Moore, Fred Holmsley 

Obering, Ernest A. 

Patton, John Barratt 

Rehn, Edgar Ernest 

Smith, Julian W. 

Swick, Leo 

Tuck, Louis Lester 

Wall, Thomas E. 

Whitney, Paul A. 
Oxtney—Cronin, K. Stewart 

Gaddess, Gene 

Green, Darsie A. 

Gulde, Andros 


artin G. 


Lewis, John Porter 

Mitchell, James G. 

Morgan, Lindsey G. 

Yunck, George Feick 
PETERSBURG 

Sims, Paul Kibler 
PRINCETON 

Becker, Leroy Everett 
Rosinson—Davies, Nathan C. 
RosicLarE—Brecke, Ervin A. 

Sutton, Arle Herbert 
SALEM—Marvin, Gaurd Scott 

Thomas, Murrell D. 
SPRINGFIELD—Noll, Donald E. 
Urspana—Bell, Alfred H. 

DeWolf, Frank W. 

Hanes, Vincent Eugene 

Hiller, Carl Frederic 

Verner 

ighton, Morris M. 

Meents, Wayne Franklin 

Pullen, Milton W., Jr. 

Scott, Harold William 

Speziale, Dorothy Baumeister 

Swann, David Henry 

Tippie, Frank Emerson 

Townley, Enid 

Wanless, Harold R. 

Weller, j . Marvin 

Wilson, George M. 

Workman, Lewis Edwin 

Yolton, James S. 


'ANDALIA 
Buehner, John Hubert 


INDIANA 


BLOOMINGTON 
Esarey, Ralph E. 
Fender, Hollis Blair 
Franklin, Donald Wilbert 
Galloway, Jesse J. 
Spencer, Charles Grason 
Etwoop 
Boling, Kenneth George 
EVANSVILLE 


Fisher, Frank Lynn, Jr. 

Georgesen, Niels Christian 

Hengst, Jess H. 

Honess, Charles W. 

Hudson, Oscar McDonald 

Ingham, W. I. 

Latimer, Fred Hubert 

Nowlan, Harry H. 

Poteet, James Harold 

Reeves, James E. 

Rogers, Maynard 

Sackett, H. F. 

Smith, Frederick, James 

Snider, George W. 

Souder, Warren James 

Stith, Sam Henry, Jr. 

Sutton, Donald G. 

Taylor, George Ernest 

Thams, William Hoover 

Townsend, H. M. 

Ward, Roderick C. 

Wells, Samuel W. 

Wesley, George Rutherford 
FARMERSBURG 


Parker, Norbert Allen 
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} Lott, Frederick S. a 
j Loughlin, Gerald F. ss 
i Mackay, Donald K. 
Mackenzie, Andrew N. 
j MacNeil, F. Stearns 
{ Mayfield, William W. 
McGhee, George C. 
i McKnight, C. R. * 
i Miller, Ralph LeRoy = 
j Miser, Hugh D. 
Moore, Charles L. 
Moore, Raymond C. 
i Needham, Claude E. ae 
Notestein, Frank B. 
] Nye, S. Spencer 
Payne, Thomas Gibson 
Pierce, William G. 
Reeside, John Bernard, Jr. 
i Reeves, Frank 
j Richards, Ralph W. 
| Robie, Robert Hodges i 
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Barbour, Richard Morton = 
Bodkin, Hillard Winton ae 
Bybee, Halbert Homer 
Cahill, Edgar D. 
Carman, Katharine W. : 
j Clay, Withers 
Combs, Edward Jolley 
i Cooper, Russell Calvin a 
j Eberhardt, Adolph T. és 
Eberle, Robert Francis 
Edwards, Hall 
i Elder, Stanley G. : 
i Falletti, Tony D. a 
i Farrand, William Gardner 
i 
| 
Kaiser, George B. 
Kerstetter, Dale David 
| Heap, George E. | 
Fort WAYNE 
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GREENCASTLE 

Smith, Ernest Rice 
INDIANAPOLIS 

Hake, Benjamin F. 

Hudgens, Clyde O. 

Longmire, William R. 

Mundorf, T. Dean 
MISHAWAKA 

Doeringsfeld, W. W., Jr. 
Princeton—Mauck, Melvin D. 
Seymour—Hampton, James D. 
Soutn Benp—Smith, Knowles B. 
VINCENNES—Sprowls, Harlan A. 


IOWA 


CEepar RapPips 
Vesely, Leon Robert 
Ciemons—Burkhead, Wayne Z. 
Councit Biurrs 
Damon, Frederic Thomas 
Iowa Crry 
Harris, Stanley E., Jr. 
Miller, Arthur K. 
O’Brien, Joseph Alfred 
Tester, Allen C. 
Trowbridge, Arthur C. 
Mr. VERNON 
Bennett, Robert Turner 
WinrieLtp—Lonsdale, John T. 


KANSAS 


ABILENE—Verckler, Stewart P. 
AntTHOoNyY—Lang, William J. 
Meyer, Ruskin H. 
Bucktin—Madden, Lloyd M. 
CHANUTE—Willis, Clifford L. 
CuAsE—Price, Arthur Sebert 
COLDWATER 
Maravich, Milan D. 
CoLumsus—Martin, V. Dale 
Cottronwoop FALts 
Hilton, Willard O. 
CUNNINGHAM 
Lillibridge, Frederick S. 
ELDORADO 
Berry, George F., Jr. 
Sprague, William B. 
William L. 
Gopparp—Decker, Willis M. 
Great Benp—Denmazn, C. E. 
Knight, L. Clark 
McCullough, Russell L. 
McDaniel, Fred 
Prescott, Gordon Walter 
Pryor, Mylert Frank 
Hays—Mes man, Roger L. 
HERINGTONs 
Hatheway, Joseph Gilbert 
HutTcHINSON 
Paddleford, Jack T. 
INDEPENDENCE—Lee, Thomas W. 
Studt, Charles W. 
Tora—Branson, Delmar O. 
Page, James H. 
Kansas City 
Hawkins, Harold H. 
Kincman—Hurd, Clinton O. 
Larnep—Hurd, E. Gordon 
LawkENcE—Brown, Silas C. 
Frye, John Chapman 
year Ogden S. 
udon, Lowell R. 
Leatherock, Constance 
Lee, Wallace 
McLaughlin, Thad G. 
Stephenson, Eugene A. 
Swineford, Ada 
hompson, Marcus Luther 
Gordon R. 
Lyons—Edwards, Harold S. 
Taylor, M. Hall 
MANHATTAN 
Couser, Chester Wendell 
McPHERSON 
Williams, Francis S. 
MeEADE—Edens, Jack Cloyd 
PITTSBURG 
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Abernathy, George Elmer 


RussELL—Riise, John A., Jr. 
SEDAN—Disney, Orville A: 
TorpEKA—Allen, Devere.F. 
WELLINGTON 


Matthews, Charles Leonard 
Matthews, Edwin Patterson 


WIcHITA 


Agey, Charles Samuel 
Ainsworth, David 
Allan, Thomas H. 
Allen, Donald M. 
Ashley, Burton Edward 
Baughman, George W. 
Bear, Melvern Fred 
Beebe, B. W. 
Bond, Henry Lofland 
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Bowser, William F. 
Bradley, Everett L. 
Brewer, Edward 
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Brooks, Benton Snow, Jr. 
Brooks, Frank M. 
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Bryant, Howard S. 
Buck, Loren I. 
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Butcher, Seldon D. 
Carmody, Robert Arthur 
Carpenter, E. Gail 
Cheyney, Alvin E. 
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Conselman, Frank B. 
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Cornell, Lee H. 
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Everett, Rizer 
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Fortier, Leo R. 
Gardner, Jack Winston 
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Jones, Leland W. 
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Roberts, Richard Lee 
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Griffin, Judson Roy 

ELIzABETHTOWN 
McClure, Perry S. 
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Brown, J. Albert 
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Dunbar, Clarence P. 
Fisk, Harold N. 
Harang, Jack Francis 
Henson, Gurrie R. 
Howe, Henry V. 
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FINANCIAL STATEMENT FOR THE YEAR 1944 


To the Executive Committee, 
The American Association of Petroleum Geologists. 


We have examined the accounting records of THE AMERICAN ASSOCIATION OF PETRO- 
LEuM Geotocists for the year ended December 31, 1944 and now present our report to- 
gether with the following statements: 


Exhibit 
A Balance Sheet, December 31, 1944 
B Statement of Income and Surplus for year ended December 31, 1944 
Schedule 
= Statement of Investment in Securities, December 31, 1944 
2 Statement of Income from Publications for year ended December 31, 1944 


In connection with our examination, we have reviewed the accounting procedures of 
the Association and, without making a detailed audit of the transactions, have examined 
or tested accounting records of the Association and other supporting evidence, by methods 
and to the extent we deemed appropriate. Our examination was made in accordance with 
generally accepted auditing standards applicable in the circumstances and included all 
procedures which we considered necessary. 

Investment in securities is stated at cost which exceeds market by $1,175.76. In prior 
years the investment was stated at market. 

The amount stated in the balance sheet for publications represents quantities (ex- 
clusive of excessive quantities and obsolete issues), as shown by perpetual inventory rec- 
ords, priced as follows: Bulletins—1944 issues at cost, 1939 to 1943 issues at $.50 each but 
not exceeding 100 copies of any one issue; volumes—at or below cost but not exceeding 
100 copies of any one volume; other publications—at cost. We are advised that the per- 
petual inventory records were not compared with quantities on hand in 1944 but that a 
complete physical inventory will be taken in 1945 and the records adjusted thereto. It is 
not believed that the resulting adjustment will be material. 

In our opinion, subject to the effect of the inventory adjustment explained in the 
preceding paragraph, the accompanying balance sheet and statement of income and sur- 
plus, present fairly the position of THE AMERICAN ASSOCIATION OF PETROLEUM GEOL- 
ocists at December 31, 1944, and the results of its operations for the year then ended, 
in conformity with generally accepted accounting principles applied, with the exception of 
the change in valuation of securities, on a basis consistent with that of the preceding year. 


(Signed) ARTHUR YounG & Company, Accountants and Auditors 
TursA, OKLAHOMA 
January 27, 1945 
* Schedule 1 is not here published. 
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FINANCIAL STATEMENT, DIVISION OF PALEONTOLOGY 
AND MINERALOGY, FOR THE YEAR 1944 


To the Council, 
Society of Economic Paleontologists and Mineralogists. 

We have examined the balance sheet of Soctety oF EcoNoMIC PALEONTOLOGISTS AND MINERAL- 
ocists at December 31, 1944 and the statement of income for the year then ended, have reviewed 
the accounting procedures of the Society and, without making a detailed audit of the transactions, 
have examined or tested accounting records of the Society and other supporting evidence, by methods 
and to the extent we deemed appropriate. Our examination was made in accordance with generally 
accepted auditing standards applicable in the circumstances and included all procedures which we 
considered necessary. 

In our opinion, the accompanying balance sheet and statement of income present faizly the posi- 
tion of Society of Economic Paleontologists and Mineralogists at December 31, 1944, and the results 
of its operations for the year then ended, in conformity with generally accepted accounting principles 
applied on a basis consistent with that of the preceding year. 


(Signed) AktHUR Younc & Company, Accountants and Auditors 
Turtsa, OKLAHOMA 
January 27, 1945 
BALANCE SHEET 
DECEMBER 31, 1944 


ASSETS 
CURRENT ASSETS: 
Accounts receivable less reserve of 49.14 
PUBLICATIONS: 
24,244 Journals of Paleontology issued prior to 1944 (comprising 4,134 
complete volumes) at $.50 per Journal. $12,122.00 
2,291 Journals of Paleontology, issues 1 to 6 of 1944, at cost........ 1,848.36 
4,526 Journals of Sedimentary Petrology issued prior to 1944 (com- 
prising 1,540 complete volumes) at $.50 per Journal.............. 2,263.00 
323 Journals of Sedimentary Petrology, issues 1, 2 and 3 of 1944, at cost 229.74 16,463.10 
FURNITURE AND FIXTURES less reserve Of $337.24.......0+0eeeeeeeees 145.36 


LIABILITIES AND SURPLUS 
CURRENT LIABILITIES: 


Amount payable to Paleontological Society...................000- 525.48 
DEFERRED INCOME: 
Membership dues for 1945 and 880.66 2,787.03 
SURPLUS: 
Net loss for year ended December 31, 1944 (per statement attached). —879.97 


SUBJECT TO COMMENTS IN ACCOMPANYING REPORT 
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STATEMENT OF INCOME FOR YEAR ENDED DECEMBER 31, 1944 
INCOME: 


Membership dues and subscriptions— . 
Journal of Paleontology and Sedimentary Petrology............... $ 784.00 

$4,422.92 

Sales of back numbers— 

Journal of Sedimentary Petrology. 393-60 1,096.20 

Less: Proportion of income accrued to Paleontological Society....... 525.48 
COSTS AND EXPENSES: 
Cost of printing— 
$4,574.59 

970.00 

Postage, telegraph and delivery expense................000ceeeeeeee 293.67 

Less: Increase in inventory of publications.....................05 351.73 6,238.46 


SUBJECT TO COMMENTS IN ACCOMPANYING REPORT 
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CODE OF ETHICS OF THE AMERICAN ASSOCIATION 
OF PETROLEUM GEOLOGISTS 
OBJECT. The object of this Association is to promote the science of geology, especially as it re- - 
lates to petroleum and natural gas; to promote the technology of petroleum and natural gas and to 
encourage improvements in the methods of exploring for and exploiting these substances; to foster the 
spirit of scientific research amongst its members; and to disseminate facts relating to the geology 
and technology of petroleum and natural gas. (Constitution, Article II.) 


ARTICLE I, GENERAL PRINCIPLES 


SECTION 1. The practice of petroleum geology is a profession. It is the duty of those 
engaged in it to be guided by the highest standards of professional conduct and to sub- 
ordinate reward and financial gain thereto. 

SEC. 2. The confidence of the public and of the oil industry can be won and held only 
by the practice of the highest ethical principles. 

SEC. 3. Honesty, integrity, fairness, candor, fidelity to trust, inviolability of confi- 
dence, and conduct becoming a gentleman are incumbent upon every member of the 
Association. 


ARTICLE II. RELATION OF GEOLOGIST TO PUBLIC AND PROFESSION 


SECTION 1. A geologist should avoid and discourage sensational, exaggerated, and un- 
warranted statements, especially those that might induce participation in unsound enter- 
prises. 

SEC. 2. A geologist should not knowingly permit the publication of his reports or maps 
for the purpose of raising funds without legitimate and sound development in view. 

sEc. 3. A geologist may accept for his services in the making of a report an interest in 
the property reported on, but it is desirable that the report state the fact of the existence 
of the interest. 

sEc. 4. A geologist should not give an opinion or make a report without being as fully 
informed as might reasonably be expected, considering the purpose for which the infor- 
mation is desired. The opinion or report should make clear the conditions under which it 
is made. 

sEc. 5. A geologist may publish simple and dignified business, professional, or an- 
nouncement cards, but should not solicit business by other advertisements, or through 
agents, or by furnishing or inspiring exaggerated newspaper or magazine comment. The 
most worthy advertisement is a well merited reputation for professional ability and fidel- 
ity. This can not be forced, but must be the outcome of character and conduct. 


ARTICLE III. RELATION OF GEOLOGIST TO EMPLOYER 


SECTION 1. A geologist should protect, to the fullest extent possible, the interests of his 
employer so far as consistent with the public welfare and his professional obligations. 

sEc. 2. A geologist who finds that his obligations to his employer conflict with his 
professional obligations should notify his employer of that fact. If the objectionable con- 
dition persists, the geologist should sever his connection with his employer. 

SEC. 3. A geologist should not allow himself to become or remain identified with any 
enterprise of questionable character. 

sEc. 4. A geologist should make known to his prospective employer any oil or gas inter- 
est which he holds in the region of his prospective employment. 

sEC. 5. A geologist, while employed, should not directly or indirectly acquire any pres- 
ent or prospective oil or gas interest without the express consent of his employer. 

sEc. 6. A geologist retained by one client, should, before accepting engagement by 
another, notify them of this affiliation, if in his opinion the interests might conflict. 
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sEc. 7. A geologist who has made an investigation fora client should not, without the 
client’s consent, seek to profit from the economic information thus gained, or report on the 
same subject for another client, until the original client has had full opportunity to act on 
the report. 

sEc. 8. A geologist should not accept direct or indirect compensation from both buyer 
and seller, without consent of both parties; or from parties dealing with his employer 
without the employer’s consent. 

sEc. 9. A geologist should observe scrupulously the rules, customs, and traditions of 
his employer as to the use or giving out of information or the acquisition of interests, 
both while employed and thereafter; and, except as permitted by such rules, customs, and 
traditions or by the consent of the employer, he should not seek to profit directly or in- 
directly from the economic information gained while so employed. 

sEc. 10. A geologist employed by a State geological survey should not permit private 
professional work or the holding of private mineral interests in the state to interfere with 
his duty to the public or to lessen the confidence of the public in the survey. The preferable 
course is to avoid such private work and interests. 

sEc. 11. A geologist should not divulge information given him in confidence. 


ARTICLE IV. RELATION OF GEOLOGIST TO OTHER GEOLOGISTS 


SECTION 1. A geologist should not falsely or maliciously attempt to injure the reputa- 
tion or business of a fellow geologist. 

sEc. 2. A geologist should not knowingly compete with a fellow geologist for employ- 
ment by reducing his customary charge. 

SEC. 3. A geologist should give credit for work done to those, including his assistants, 
to whom credit is due. 


ARTICLE V. DUTY TO THIS ASSOCIATION 


SECTION 1. Every member of the Association should aid in preventing the election to 
membership of those who lack moral character or the required education and experience. 

SEC. 2. A member of this Association who has definite evidence of the violation of the 
established principles of professional ethics by another should report the facts to the 
executive committee. 


30TH ANNUAL MEETING, TULSA, MARCH 27, 1945 


Since the 4th war-time conference scheduled for March 20-22 has been cancelled in 
compliance with the general request of the director of War Mobilization and Reconversion, 
the executive committee, in accordance’ with the constitution and by-laws, has called the 
required annual meetings of the business committee and of the Association on Tuesday, 
March 27, at the Mayo Hotel, Tulsa, Oklahoma. Only necessary Association business is 
to be transacted. The minutes, including the annual reports, and the available technical 
papers will be published as usual in the Bulletin. 

The executive committee meets on Monday, March 26. 

The one-day program of the annual meetings may be outlined as follows. 


TUESDAY, MARCH 27 
9:00 A.M. 30th annual business meeting, morning session, President Ira H. Cram presiding 
Announcements 
Nomination of officers 
Appointment of ballot and resolutions committees 
Presidential address, Ira H. Cram 
Recess 
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10:00 A.M. Annual business committee meeting, chairman, George S. Buchanan 
Standing and special committee reports 
Necessary business 
4:30 P.M. 3oth annual business meeting, afternoon session, President Cram presiding 
Reports of officers 
Report of business committee 
Report of resolutions committee 
Necessary business 
8:00 P.M. 30th annual meeting, evening session 
Report of ballot committee 
Honorary membership presentation by President Cram 
Honoree: E. DeGolyer 
President’s Award. 
Recipient: William Edwin Wallace, Jr. 
Sidney Powers Memorial Medal Award. Presentation by E. DeGolyer 
Recipient: Wallace Everette Pratt 
Paper by V. C. Illing, Imperial College of Science and Technology, London 
“Role of Stratigraphy in Oil Discovery” 


E. DEGOLYER, HONORARY MEMBER! 


CHARLES J. DEEGAN? anp LEWIS W. MacNAUGHTON? 
Tulsa, Oklahoma, and Dallas, Texas 


It is particularly appropriate that this Association should be honoring Everette Lee 
DeGolyer, because, as is recorded in the first Bulletin published by the organization (then 
named the Southwestern Association of Petroleum Geologists), the idea of organizing the 
geologists of the southwest, for the purpose of meeting to discuss problems of mutual inter- 
est, had its origin in a conversation early in 1915 between DeGolyer and Charles H. Taylor, 
then head of the department of geology of the University of Oklahoma. 

To the members of this Association, “De” will always be a geologist first, and other 
things only incidentally. True, many well deserved honors have been bestowed upon him 
for his work in geophysics. He introduced the torsion balance and the modern magnetom- 
eter into the United States, advanced refraction surveying to its highest perfection, and 
reduced reflection surveying to practice. It is equally true that Core Laboratories, Inc., 
was organized at his suggestion in 1936, and it was his idea that portable laboratory facili- 
ties should be developed so that complete core analyses could be made at the well location. 

To us, these were merely the efforts of “De” to bring to the aid of his fellow geologists 
additional working tools with which to attack the problems that were, and continue to be, 
geological problems. We know that his first love is petroleum geology, and his second is 
teaching others to love it as he does. Through the years, his interest in this Association has 
never faltered, and he is in no small measure responsible for our present status. In organ- 
izing, in 1926, the revolving publication fund for the Association, he established the means 
whereby a long list of highly valued books have been issued by the Association. 

In view of the recent trend toward elevating geologists to the highest positions of 
executive and administrative responsibility in oil companies, it is significant that in this 
field, too, “De” was one of the first. His successful record on the business side has cer- 
tainly been no hindrance to the opening of the doors of higher business opportunity to his 
fellow geologists. 

This is not the first time that this Association has recognized “De” for his talents and 
benefited itself by so doing, for in 1925 he was elected president. Other honors have come 
to him from other sources, including the A.I.M.E., the American Petroleum Institute, the 


1 Manuscript received, February 19, 1945. 
2 Associate editor, The Oil and Gas Journal. 
3 Partner, DeGolyer and MacNaughton. 
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Geological Society of America, the New York Academy of Science, the Texas Mid-Contin- 
ent Oil and Gas Association, Colorado School of Mines, Princeton University, the Univer- 
sity of Texas, and the Society of Exploration Geophysicists. The rare distinction of being 


E. DEGOLYER 


awarded in successive years the Anthony F. Lucas Medal and the John Fritz Medal by 
the engineering societies is also his. 

But “De” is still ours, and we stand for his first love, petroleum geology. He may well 
claim us as one of his brain children, and we honor him, knowing that it will please him to 
be recognized by those who know him best. 
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It was inevitable that ‘‘De’s” foresight, ability, and judgment should result in his 


being called on for public service from time to time. In the dark days of depression in 


1933, he was called to Washington to serve as technical adviser to General Hugh S. John- 
son, administrator of the National Industrial Recovery Administration Act. There is little 
official record of that role, but it is significant of its value, that eight years later, when 
danger threatened our country, the same public officials with whom he worked in 1933, 
remembered and called upon him for still greater service. 

He has served the Interstate Oil Compact Commission since its earliest days. He is a 
member of the advisory committee, of the economics committee, and has been chairman 
of the engineering committee of the Commission since its inception. 

In 1941, months before Pearl Harbor, he went to Washington again to serve his 
country. He knew that danger threatened, and again his foresight was accurate. It will 
probably be years after the present war is over before an accurate and interpretative 
history of those days can be written. When that history is finally published, many of 
“De’s” friends will be surprised at the vital role he played in his Nation’s successful mobil- 
ization of its petroleum resources, and his tremendous contribution to the final victory 
that is now in sight. 

The members of this Association, like other oil men, have been so engrossed in doing, 
that most of them are not yet conscious of the astounding achievements that marked their 
tremendously important role in winning the war. This has been an oil war, and American 
oil men, more than any other single group of non-combatants, have made it possible to 
win it. In this task ‘““De” was one of generals on the Oil High Command, and he met the 
supreme test of his life’s work with a calmness and skill that concealed the effort it cost 
him. Those who know even a part of the story say without hesitation that in the Army, 
many a Distinguished Service Medal has been awarded for no greater achievements. 

As part of his war work, “De” finally moved on to the international oil scene. The 
Petroleum Reserves Corporation was organized as an agency through which the State, 
War, Navy, and Interior departments of the United States could operate in the interna- 
tional oil play if necessary. As special consultant, “De” headed a mission that examined 
the Middle East oil regions, an international military, diplomatic, and economic hot spot. 
That he was chosen to head such a mission speaks for itself in its implications as to the 
character and ability of the man in serving his country. Temporarily “De” is off the inter- 
national stage, as a public servant, but if events so prescribe, it is safe to predict that in the 
future, as in the past, he will answer any call to duty. 

Since “De” will be an historical personage in the years to come, this seems an appro- 
priate occasion for this Association to assist the archivists of the future, by establishing the 
records of his career to date. The record includes, as it should, two phases: one, a discus- 
sion of the intangible but vital things that in the judgment of his contemporaries are 
important in revealing the man; second, as an appendix, the chronological record. 

For the guidance of those future archivists, we can say that at best they will find only 
hints in the chronology of the things that are most important to his friends and fellow 
scientists. 

As a record it will show that he is an unusual blend of scientist, business man, execu- 
tive, teacher, and leader, and a patriotic citizen, who shirks no public service when duty 
calls. In addition, through the list of his civic activities and hobbies, it shows that there is 
also an artist and man of letters involved in his complex personality. 

The “De” that his contemporaries know, like, and respect, is a man with a warm 
personality, an easy, genial sense of humor, and what seems like a limitless well of energy. 
Combined with these characteristics is something else: a quality of mind that even casual 
acquaintances quickly sense, but which his most intimate friends find difficult to describe. 
If any single phase of his complex personality can be said to be the dominant one, it is 
this quality of mind. 

It is the kind of mind that not only generates good ideas, but creates a particular type 
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of idea, one that usually makes opportunities for others. With his thorough knowledge of 
human nature and a superb sense of timing, working in harmony with this special quality 
of mind, he can clarify other men’s thinking, so that they can see the same picture of an 
idea that his mind sees. He can then explain clearly the potential opportunities for develop- 
ment of that idea, and thus fire other men's enthusiasm. 

The chronological data that follow constitute the tangible record of the achievements 
of this man of diverse talents. His intangible contributions, while difficult to identify, may 
well be even greater. 


1886 


1904 
1906 


1908-09 


1909 


IQII 


1914 


1915 
1916 
1918 


1919 


1922 


1925 


1932 


1933 


CHRONOLOGICAL APPENDIX 


DeEGOLYER, ScrIENTIST-BUSINESSMAN 


Born, October 9, near Greensburg, Kansas, in a sod hut, eldest son of John William DeGolyer 
and Narcissa Kagy Huddle. Attended elementary school in southwestern Missouri, one 
year of high school, Joplin, Missouri. Worked 2 years. 

Entered preparatory school of University of Oklahoma at Norman. 

Matriculated as a freshman at University of Oklahoma. Studied geology under Charles N. 
Gould and E. G. Woodruff. Summer field work with U. S. Geological Survey parties in 
Rocky Mountain region brought him into contact with N. H. Darton, Cassius M. Fisher, 
Carl D. Smith, and attracted the favorable attention of C. Willard Hayes, then chief geol- 
ogist of the Survey. } 

Left University shortly after beginning senior year, to work for newly organized Oklahoma 
Geological Survey on special assignment; then to U. S. Geological Survey in Washington, 
spending summer, 1909, with field party in Colorado. 

In the fall through the solicitation of C. Willard Hayes left U. S. Geological Survey to do 
geological work in Mexico for the Mexican Eagle Oil Company, Ltd. Had first successes 
in commercial work. Located the discovery well of the Tierra Amarilla field and studied 
the geology of the Alazan, Llano Grande, Palma Real, and Potrero del Llano properties 
in the Golden Lane. In this capacity he made the location for the famous Potrero del Llano 
No. 4, which has produced in excess of 100 million barrels of oil. 

Returned to University of Oklahoma and completed requirements for Bachelor of Arts 
degree in geology. Returned to Mexico as chief geologist for the Mexican Eagle, and dur- 
ing the next year located the discovery well of the Los Naranjos field. 

Entered consulting practice, headquartering at University of Oklahoma, while preparing a 
report on “The Oil Fields of Mexico” for the Mexican Eagle Oil Company. 

Made a geological reconnaissance of western Cuba. 

Opened a private office in New York City. 

In charge of a study of production decline curves in the Gulf Coast for the “United States 
Treasury Manual for the Oil and Gas Industry under the Revenue Act of 1918.” 

Organized, for Lord Cowdray, who had sold his interest in the Mexican Eagle Oil Company, 
an oil-producing company to operate in the United States. This was and still is the 
Amerada Corporation, of which “De” was successively vice-president and general man- 
ager, president, and chairman of the board, until October, 1932, when he resigned to oper- 
ate independently. 

In December, the first geophysical survey of an oil field in the United States was made un- 
der his auspices, when a torsion-balance survey was made of the Spindletop field. His 
interest in geophysical work increased and did not falter even though the early results 
from refraction seismic surveying were disappointing until fan shooting was introduced 
by L. P. Garrett, which proved so successful in finding Gulf Coast salt domes. 

In May, the Geophysical Research Corporation was organized as a subsidiary of the Amer- 
ada Petroleum Corporation, with “De” as president and J. C. Karcher as vice-president. 
This company built an electrically recording seismograph and used the transmission of 
the shot instant by radio and sound waves for distance determination. Within a few 
months this practice became standard for all companies. Under his direction GRC 
initiated and developed the reflection seismograph. “De” also introduced the modern 
magnetometer into the United States. 

In October, resigned as chairman of the board of the Amerada, to engage in private opera- 
tions. During the period since that date, the discovery wells of the La Rosa, Old Ocean, 
Placedo, Cold Springs, and Van Vleck fields in Texas and the Patoka field in Illinois were 
all drilled on prospects in which companies under his direction had leased. He serves on 
the board of directors of the Republic Natural Gas Company, Transwestern Oil Company, 
—_ Land and Exploration Company, and the United States and Foreign Securities 

oporation. 

Served the United States Government as technical adviser. 
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1936 _—_ Established the appraisal and consulting firm now operating as DeGolyer and MacNaugh- 
ton 


1938 Began his still continuing service with the Interstate Oil Compact Commission. 
1941- War service with the United States Government. 


Civic LEADER 


President—The Dallas Arboretum Foundation 
Director—The First National Bank of Dallas 
Director—The Dallas Art Museum 
Vice-president—The Dallas Historical Society 
Supporter—The Dallas Grand Opera Association 


ScIENTIFIC LEADER AND TEACHER 


Journal of Economic Geology—associate editor 
A.I.M.E.—chairman of Petroleum Division, 1923-25 
A.A.P.G.—president, 1925 

A.I.M.E.—president, 1927 

American Petroleum Institute—director since 1935 

Fellow and ex-counsellor of Geological Society of America 
Fellow of New York Academy of Science 

Member of Petroleum Institute, London 

Princeton University—Cyrus Fogg Brackett lecturer in 1939 
University of Texas—Distinguished Professor in 1940 
Princeton University—Lewis Clark Vanuxem lecturer in 1941 


RECIPIENT OF HONORS AND RECOGNITION 


Honorary Member—Society of Exploration Geophysicists 

Doctor of Science (Honorary)—Colorado School of Mines 

Phi Beta Kappa, Sigma Xi, and Tau Beta Pi 

Distinguished Service Award in 1939—Texas Mid-Continent Oil and Gas Association 

Anthony F. Lucas Medal—by A.I.M.E. in 1941 : 

John Fritz Medal—in 1942 by the Founder Societies (A.S.C.E., A.I.M.E., A.S.M.E., A.LE.E.) 


Man OF LETTERS 


A student of historical and geographical literature, specializing in the southwest and the Spanish 
influence on that region. Owner of a personally collected library containing many items that are the 
envy of rare-book collectors. 

Controlling owner of the Saturday Review of Literature which has taken a renewed lease on life 
through his interest, and is now one of the most successful magazines of its type in the country. 
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MEMORIAL 


FREDERICK GARDNER CLAPP 
(1879-1944) 


Frederick Gardner Clapp was born in Boston, July 20, 1879, and died in Chickasha, 
Oklahoma, February 18, 1944. 

When, in 1908, he opened an office in Pittsburgh, he became the first American to 
make a living wholly as consultant in petroleum geology. His few predecessors, including 
Edward Orton and I. C. White, had been safeguarded by salaries and other income. It then 
seemed that he was doing something hazardous, but when I called at the new office with 
admiration for his bravery, he only laughed, saying, ‘“‘Do likewise. There is work for many 
of us.” In similar action he was soon followed by Ralph Arnold, Harry Johnson, M. J. 
Munn, Roswell H. Johnson, L. G. Huntley, and, eventually, by many others. 

Among consulting geologists, probably he stood first, also, in the extent of his foreign 
explorations for oil. This volume of work may be assigned in part to the large number of 
geologists and paleontologists (six to fifteen) that composed his major expeditions. An- 
other reason is that his services generally were in demand, even through periods of business 
depression. Yet it could not have been achieved without his skill in planning each job, and 
his energy in its execution. 

Back of this success lay a sterling character, simple, yet I find it hard to describe. Sir 
Collins Fraser, of Melbourne, who employed Fred to explore Australia and New Zealand, 
wrote: 

The first meeting with Mr. Clapp convinced me that he was the man we must have to direct our 
explorations for oil. His ability had been attested by reliable men, but what counted most was a 
feeling that we could depend on him for conscientious work and good judgement. Others were avail- 
able at half the price, but we are fully satisfied with our investment in him. 


For services that extended more than one year, the fee in question was, perhaps, the larg- 
est of its kind ever paid. 
One of his early associates, Wallace E. Pratt,! vice-president of the Standard Oil Com- 


pany (New Jersey), writes: 


Frederick Clapp was a citizen of the world. His life work contributes significantly to internation- 
alism. We have recognized values in relationships: the debt science owes to industry; the debt 
industry owes to science; but in the international theatre governments stand deeply beholden to the 
Frederick Clapps of the world. If we look upon government as a social contract in the common in- 
terest, then the great void in world government can best be spanned by the friendly, helpful ministra- 
tions of the small group of scientists in industry, among whom this man took his place. 

He was of an intense, serious-minded nature, straightforward, direct, and forceful, totally devoid 
of guile. Among his friends he inspired an affectionate esteem. 


Further evidence is furnished by the following remarks, extracted from a letter from 
John M. Lovejoy, president of the Seaboard Oil Company: 


After long and intimate association with Fred Clapp, I can say that he was one of the finest 
characters I have ever known. I first met Fred when I reported to him for work in China in 1914. 
What an industrious person he was! When he would visit us in the field he would run us completely 
ragged with his tremendous energy and vitality. Incidentally, he could walk faster and farther and 
climb mountains in less time than anyone I know. I understand that his ability as a rapid walker 
continued through the time he spent for us in Iran in 1937-38. 

When he visited us in China, no matter how exhausting the day, he would finish it by reading a 
lesson in Christian Science, and by learning at least three more Chinese words. 


1 Mining and Metallurgy (May, 1944), p. 284. 
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Fred developed a field-office technique of great efficiency. His profession required that he be away 
from his home-office so much of the time, that he found it necessary to carry a geological library 
about many parts of the world. I do not yet know how he managed to do it. He was proficient on the 
Agia and, no matter where he was, one could always count on getting a stream of letters from 

im. 


Thick volumes were required by Mrs. Clapp, to bind the letters that he wrote home, 
from every country in which he spent much time. His photograph-albums fill a shelf, and 
one may count by the score his reels of cinematograph film, standard size. Thus, his 
record of the character of a land and of its people, clearly portrays all that an operator in oil 
likes to know. One well may wonder how such a busy man could do all this and, in addi- 
tion, write the 118 scientific articles and larger studies that are listed at the end of this 
biography. His library, maps, and films (7 tons of material) have been given to the Massa- 
chusetts Institute of Technology. 

Perhaps his greatest forte was in directing the geological reconnaissance of large pro- 
spective areas. In this he managed to gather an amazing amount of information. When I 
succeeded him in the study of New Zealand, I marvelled at the magnitude of good work in 
his report, bound in two thick volumes, with about one hundred maps. This showed the 
location and general character of more anticlines than an ordinary geologist could have 
found in twice the time. 

His main contributions to science were in areal geology. So far as I know, he did not 
indulge in theory, beyond applying what he thought best, as developed by others. In none 
of his papers did he try to modify existing theory, a subject that few of them even men- 
tion, excepting those numbered 29, 42, 47, and 48, in the appended bibliography. He did 
not try to discover how and why oil accumulates in certain places, having been content 
to find the kind of rock and the structural condition in which experience had shown that 
oil fields do occur. The esoteric few who regard theory as the highest aim of science, might 
well consider the human contribution of one who made science serve mankind. 

After graduating from the Massachusetts Institute of Technology in 1901, Clapp re- 
mained there 2 years as instructor in geology. He was on the United States Geological 
Survey from 1902 to 1908, the first 2 years during summers only. In 1908 he entered 
private practice. In 1911 he helped form the Associated Geological Engineers, a business 
organization which, under his management, became the Associated Petroleum Engineers 
(1917-27), then the largest geological organization in the United States that was limited to 
consulting work. To it many petroleum geologists owe their first employment. 

Often he handled several affairs at a time. The history of his life involves much overlap 
of this kind, and swift changes of scene. In 1910-13 he carried out investigations for the 
United States Bureau of Mines; and in 1911-15 he acted as petroleum and natural gas 
expert to the Mines Branch, Department of Mines, Dominion of Canada. The resulting 
monograph, “Oil and Natural Gas Resources of Canada,” in two volumes, was published 
in 1914 and rors. A French translation of Volume I appeared in 1917. 

For American interests, in 1913-15, he directed from two to ten geological parties, 
exploring China for oil. In 1921 he lectured at Harvard on oil geology. In 1923 he was 
geologist to the Committee on Public Lands and Surveys of the United States Senate, in 
the famous “Teapot Dome” investigation. His report (title 35) and his testimony in open 
committee carried much weight, and won the respect even of those who opposed his con- 
clusions. 

In 1923-24 he conducted explorations in Australia and New Zealand, for Gisborne Oil, 
Ltd., and associated companies. In New Zealand he was assisted by fifteen other geologists 
and paleontologists, at various times, including the ensuing period when he directed the 
work from New York. In 1927-28 he was petroleum adviser to the Imperial Government 
of Iran, also in 1933, and shortly before his death in 1944 he was considering a return to 
Iran for the same purpose, ample evidence of the esteem in which he was held by that 
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Government. In 1942-43 he acted in similar capacity for the Government of Turkey, his 
last trip abroad. 

In 1927 and in 1934 he made geological surveys in Egypt and in Palestine, and in the 
latter found time for observations in archaeology (titles 113-115). He made surveys also 
in France (1929-30), in the West Indies (1930-32, and other years), including several trips 
to Cuba, and an extensive study of the Dominican Republic and Haiti (1935). In 1934 he 
explored Iran and Afghanistan, to which he returned with many assistants in 1936-38, for 
the Amiranian Oil Company and the Inland Exploration Company, John M. Lovejoy, 
president. 5 

Between these larger commissions he undertook many jobs within the United States, 
in which he worked in every major oil region. In the initial development of the Cement oil 
field, Oklahoma, his service was outstanding. In 1930-32 he appraised a large number of oil 
companies in Texas. Beginning in 1909 he made numerous trips to Mexico. In 1913 he 
examined the natural gas prospects of Transylvania (Roumania), and those of Alberta, 
Canada. In 1915 he recommended drilling to the then untested Second Wall Creek sand of 
Wyoming, which soon became the principal oil-producing formation of that state. In the 
same year he made the first known field-study and structural map of the Mexia oil field, 
Texas. In this and following years he recommended drilling a number of Wyoming domes 
that are called “Red Beds anticlines,” several of which became good producers of heavy 
oil. 

Fred Clapp was a fellow of the Geological Society of America, the American Geo- 
graphical Society, the American Association for the Advancement of Science, the New 
York Academy of Sciences, and the Royal Geographical Society. He was a member of the 
American Association of Petroleum Geologists, the American Geophysical Union, the 
American Institute of Mining and Metallurgical Engineers, the American Petroleum In- 
stitute, the Seismological Society of America, the Geological Society of Washington, the 
National Geographic Society, the Society of Economic Geologists, the American Institute 
for Persian Art and Archaeology, the Iran Society, the Royal Central Asian Society 
(London), the Institute of Petroleum (London), and the Societé Géologique de France. He 
belonged to the Explorer’s Club and to the Engineer’s Club, New York, and to the 
Teheran Club, Teheran, Iran. He was an honorary member of the Sociedad des Ingenieros 
del Peru. 

His wife, Mrs. Helen R. Clapp, and their daughter, Priscilla, remain in their home in 
Bronxville, New York. A son, Gardner, is a Sergeant in the United States Army, Persian 
Gulf Coast Command. His oldest daughter, Clara Frances, is a Lieutenant, j.g., of the 
Waves. 

One might epitomize his professional career by saying that, like each of its component 
jobs, it was useful and well done. Beyond that lay his personality, his consideration and 
kindness to everyone, high or low, a true friend, steadfast and reliable. 


CHESTER W. WASHBURNE 
New RocHELLE, New York 
January 15, 1945 


COMPLETE LIST OF PUBLICATIONS BY FREDERICK G. CLAPP 


PETROLEUM AND NATURAL GAS 


1. “The Nineveh and Gordon Oil Sands in Western Greene County, Pennsylvania,” U. S. Geol. 
Survey Bull. 285-G (1906), pp. 362-66. Bo 
2. Pir _ Gas = of Greene County, Pennsylvania” (with R. W. Stone), ibid., Bull. 304 
1907), 110 pp., 3 pls. 
3. “Influence of Geologic Structure on the Occurrence of Oil and Gas” (abstract), Science, New 
Ser., Vol. 29 (1907), p. 440. 
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. “Studies in the Application of the Anticlinal Theory of Oil and Gas Accumulations,” Econ. 


Geol., Vol. 4 (September-—October, 1909). 


. “Importance of Geology in the Oil and Gas Business,”’ Natural Gas Jour. (November, 1909). 
. “Present and Future of Natural Gas Fields in the Northern Appalachians,” Nat. Gas Jour., 


No. 3 (March, 1910), pp. 2-6; (Abstracts); Buil. Geol. Soc. America, Vol. 21 (1910), p. 788; 
Science, New Ser. (1910), Vol. 32, p. 221; Oil and Miscellany (August 10, 1912). 


. “A Proposed Classification of Petroleum and Natural Gas Fields Based on Structure,’’ Econ. 


Geol., Vol. 5, No. 6 (September, 1910), pp. 503-21; Oil Age (February 10, 1911), pp. 4, 8, 9, 
16-17); (Abstract), Science, New Ser., Vol. 31 (1910), p. 718. 


. “The Use of Geological Science in the Petroleum and Natural Gas Business,” Proc. Engrs. Soc. 


Western Pennsylvania, Vol. 26, No. 4 (May, 1910), pp. 87-120; (Abstract) Min. World, Vol. 33 
(1910), pp. 505-00; (Abstract) Petrol. World (September 17, 1910). 


. “The Value of Geology to Petroleum and Natural Gas,” Min. World (September 17, 1910). 
. “Structure of the Northern Portion of the Burning Springs-Volcano Anticline in Pleasants, 


Wood and Ritchie Counties, West Virginia” (abstract with discussions), Bull. Geol. Soc. Amer- 
ica, Vol. 23, No. 4 (1910), p. 769; (Abstract) Science, New Ser., Vol. 32 (1910), p. 221. 


. “The Present Status of Natural Gas Developments in Pennsylvania Fields,” Pennsylvania 


Topog. and Geol. Survey Comm. Rept., 1908-1910 (1911), pp. 73-80. 


. “Notes on the Occurrence of Oil and Gas Accumulation in Formations Having Monoclinal 


Dips,”’ Econ. Geol., Vol. 6, (January-February, 1911), pp. 1-12; and Gas Jour., Vol. 9, 
No. 46 (April 27, 1911), p 


. “Wastes in the Notation ae Utilization of Natural Gas and oa for Their Prevention” 


(with Ralph Arnold), U. S. Bur. Mines Tech. Paper 38 (1913). 29 p 


. “Clinton Sands as a Source of Oil in Ohio” (discussion), Bull. Geol. See: America, Vol. 22, No. 4 


1), 737 
Geological Relations of Oil Pools Situated in Regions of Monoclinal Structure” (abstract), 


. “The Occurrence of Oil and Gas Deposits Associated with Quaquaversal Structure,” Econ. 


Geol., Vol. 7, No. 4 (1912), pp. 364-81; Min. and Engr. World (August 24, 1912). 


. “Occurrence of Petroleum — with Faults and Dikes” (abstract), Bull. Geol. Soc. 


America, Vol. 23 (1912), p. 728 


. “Summary Report on the Petroleum and Natural Gas Resources of Canada” L. G. Hunt- 


ley), Canada Dept. Mines, Mines Branch, Rept. for 1912 (Ottawa, 1913). 14 


. “Petroleum and Natural Gas Resources of Canada” (with the collaboration ot Dine specialists), 


Mines Branch, Dept. of Mines, Dominion of Canada. (2 vols.) 
Vol. 1, “Technology and Exploitation” (1914). 378 pp., 21 pls. 
Vol. 2, “Description of Occurrence” (191 5). 404 pp., 12 p 


. “Outline of the Geology of Natural Gas in the United States,” Econ. Geol., Vol. 8 (1913), pp. 


517-42. 


. “Report of the Known Natural Gas Fields of Hungary” (in “Report of Alten S. Miller’’), 


Budapest (1913). 147 pp., 21 


pls. 
. “The Geology of Petroleum,” Chapter II, pp. 34-68, Pls. 2-11, in Bacon and Hamor’s The 


American Petroleum Industry, McGraw-Hill Book Company (1916). 


: a du Canada en Pétrole et au Gas Naturel’”’ (same as No. 19, Vol. 2, but in French, 


17). 
a “Revision of the Structural Classification of Oil and Gas Fields,” Bull. Geol. Soc. America, 


Vol. 28 (1917), pp. 553-602; Abstract, ibid. (March, 1917), P» 158. 


3 face Status of Petroleum Development i in Canada,” eee Chem. Jour., Vol. (1917), 


Pp. 102-04 


: ethics off of the Petroleum Geologist,” Econ. Geol., yee 3s No. 2 (191 7), pp. 105-37; (Abstract), 


Bull. Geol. Soz. America, Vol. 28 (March, 1917), p- 


. “Review of Present Knowledge Regarding the oroeinans Resources of South America,” Trans. 


Amer. Inst. Min. Eng., Vol. 57 (1917), pp. 914-65; Published first in Bull. Amer. Inst. Min. 
Engrs., (October, 1917), pp. 1739-91; (Discussion, January, 1918), 101-02; Oil and Gas Jour., 
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. “Geology of Cement Oil Field,” Min. and Met., No. 158, Sec. 1, pp. 34, 35 (Abstract), Sec. 27 


ag 1920), 8 pp., 1 fig.; also Trans. Amer. Inst. Min. Met. Eng., Vol. 65 (1921), pp. 16-845, 
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pp. 30 and 159; (Abstract, in French) La Revue Petrolifére, No. 304 (January 19, 1929), pp. 
53-54 


; “Wanderings in the Middle East’? (experiences of a petroleum engineer in the country of 


Darius and Xerxes), Tech. Review (Boston, July, 1929). 


. “Tehran and the Elburz,” Geog. Review, Vol. 20, No. 1 (January, 1930), pp. 69-85; 14 figs. 
. “On the Plateaus of Ancient Iran,” a review of “The Valleys of the Assassins” by Freya Stark), 


Saturday Review of Literature, Vol. 11, No. 14 (October 20, 1934), p. 219. 
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CURRENT NEWS AND PERSONAL ITEMS OF THE PROFESSION 


The Pacific Section of the Association is conducting a study of stratigraphy. Mar- 
TIN VAN CovvERING is chairman of the special group, which presented the following pro- 
gram: January 30, “Stratigraphy of the Newhall District,” by a round table of geologists 
familiar with the area; February 13, “Review of the Literature on California and General 
Stratigraphy Published during 1944,” by RrcHarpD TEN Eyck, and “Time-Stratigraphic 
Units and Cartographic Units,” by RoBert T. WHITE; February 27, “The Application of 
European Stratigraphic Terms to Units in California,” by CHEsTER Stock, and “The 
Measurement of Geologic Time,” by GLEN B. GARIEPY. 


A. L. Setic, division manager of the exploration department of the Stanolind oil 
and Gas Company for the past 14 years, has resigned to become a consulting geologist at 
Houston, Texas. 


E. W. ScuppeEr has resigned from the Gulf Oil Corporation, Tulas, Oklahoma, after 23 
years with the organization, to open a land and geological office for the J. M. Huber Cor- 
poration in Denver, Colorado. 


S. Morse WI11Is has resigned from the Carter Oil Company, Tulsa, Oklahoma, after 
26 years with the company, to enter consulting practice. 


Rotr ENGLEMAN, of the Carter Oil Company, has been transferred from the position 
of district geologist at Lander, Wyoming, to that of district geologist of the central division 
of the company, with headquarters at Oklahoma City. 


Captain Hatt Taytor, of Lyons, Kansas, participated in the assault invasion of the 
Philippines last October and is now stationed there. 


BEN B. Cox, who has been with the Socony-Vacuum Oil Company, New York, for the 
past 10 years, is now with the Gulf Research and Development Company, Pittsburgh, 
Pennsylvania. 


SHAPLEIGH G. GRAY, consulting geologist, discussed the Erath field of Vermilion Par- 
ish, Louisiana, before the Shreveport Geological Society, February 5. 


The South American Institute of Petroleum—Instituto Sudamericano de Petrdéleo 
(ISAP)—was founded at Montevideo, Uruguay, late in 1941 as an outgrowth of the South 
American Association of Engineers. The prime purpose of the organization is to promote 
and coordinate the study of all phases of the petroleum industry. It is hoped that it may 
contribute further to strengthen the ties between all the elements of the petroleum in- 
dustry in the Western Hemisphere. The Bulletin of the Institute, published in Spanish, 
contains a variety of material about the industry. Articles of geological interest have been 
noted in the Recent Publications department of the A.A.P.G. Bulletin. The office of the 
Institute is Avenida Agraciada 1464, Piso 9, Montevideo, Uruguay. . 


L. C. DEctus, vice-president of the Tide Water Associated Oil Company, Los Angeles, 
California, has been appointed director of exploration, and F. A. MENKEN, manager of the 
geological department, has been appointed assistant director of exploration. 
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Lieutenant L. S. ANDERSON, who has been in the Pacific area for the past 30 months, 
working in aerial photographic interpretation, has been home at Oilton, Oklahoma, for 30 
days, en route to Washington, D. C. 


New officers of the Southeastern Geological Society, Box 841, Tallahassee, Florida, 
are: president, H. GLENN WALTER, Ohio Oil Company, Tallahassee; vice-president, GaR- 
LAND Peyton, Department of Mines, Mining and Geology, Atlanta, Georgia; secretary- 
treasurer, R. T. CHAPMAN, Stanolind Oil and Gas Company, Box 1118, Tallahassee, Flor- 
ida. 


Major WitBuR B. SHERMAN may be addressed: 0-366425, Third Weather Region, 
Kelly Field, Texas. 


WILtson VERNON Grass, formerly with the Stanolind Oil and Gas Company, is in the 
employ of the Union Oil Company of California, Commerce Building, Houston, Texas. 


WILBERT LAWRENCE FALCONER is employed by the Imperial Oil, Ltd., as field geolo- 
gist, at Lethbridge, Alberta, Canada. 


Puitson D. Cottins is with the Arabian American Oil Company, Bahrein Island, 
Persian Gulf. 


C. MaynarD Boos is with the Barnsdall Oil Company, Denver, Colorado. 


Graduate fellowships of the Mining Experiment Station are open for the academic 
year 1945-1946, at the Missouri School of Mines and Metallurgy, Rolla, Missouri. Ad- 
vanced academic work and research leading to the Master and Ph.D. degrees may be 
taken in mining (including the mining geology and petroleum options), ceramics, metal- 
lurgy, or geology. Applicants should address inquiries to Dean Curtis L. Wilson. 


Robert E. Kine has resigned from the Shell Oil Company, Inc., to become an inde- 
pendent geologist. His present address is 613 North Lake Street, Carlsbad, New Mexico. 


W. ArMsTRONG Price, of Corpus Christi, Texas, spoke on “Correlation between 
Soils and Physiographic Units on Pleistocene Plains,” before the Houston Geological So- 
ciety, February 15. 


A. I. LEvorsEN, president of Association in 1935, and consulting geologist of Tulsa, 
Oklahoma, has accepted the appointment as chairman of the geology department of Le- 
land Stanford University, Palo Alto, California, effective this fall. 


CLYDE E. Davis, of the Halliburton Well Cementing Company, spoke on “Inter- 
pretation of Electrical Well Logs,” before the Tulsa Geological Society, February 19. 


CoRNELIE M. B. Caunnrt is in the employ of the Tropical Oil Company, Bogota, Col- 
ombia. 


Harry S. RoceErs, has returned from service with the Caribbean Petroleum Corpora- 
tion at Maracaibo, Venezuela. He may be addressed in care of the Shell Oil Corporation, 
Tulsa, Oklahoma. 


C. WIEDENMAYER, of the Standard Oil Company (New Jersey), was temporarily in 
New York in February, after several years in Roumania and Italy. His home address is 
Lenzgasse 34, Basel, Switzerland. 


Louis VONDERSCHMITT, who has been engaged in petroleum work in Venezuela, Argen- 
tina, and Turkey, is now professor of geology at the University of Basel. His address is 
Mittlerestrasse 219, Basel, Switzerland. 
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The San Joaquin Geological Society, Bakersfield, California, has issued its News Letter 
No. 1, dated February 8, 1945. It is a newsy and interesting letter addressed “To all you 
mud smellers and rock hounds in uniform, some near and some half-way around the 
world,” telling of activities of members at home and abroad. 


Louis C. Kirsy, of the Stanolind Oil and Gas Company, has been transferred from 
Shawnee to Oklahoma City. 


KENNETH E. CasTER, of the department of geology and geography of the University 
of Cincinnati, will be on leave of absence for a year beginning March 15, while he is a 
visiting professor in the Departamenta de Geologia e Paleontologia, Universidade de Sao 
Paulo, Brasil (Alameda Glete 463, Sao Paulo). 


H. F. Daviks, previously with The California Company, is now assistant manager for 
the Richmond Exploration Company, Tienda Honda a Puente No. 61, Caracas, Venezuela. 


Lieutenant James J. Brazit, USNR, in the office of the director of Naval Petroleum 
Reserves, Navy Department, Washington, D. C., has been engaged in ad—~< explora- 
tion in northern Alaska. 


DAN KRALIs, JR., has resigned from the Stanolind Oil and Gas Company. He is now 
regional geologist with the General Petroleum Corporation at Denver, Colorado. 


WatrTeER K. Link has moved from Havana, Cuba. He is with the Tropical Oil Com- 
pany at Bogota, Colombia. 


Lieutenant L. O. Wirinca, USNR, may be addressed at the School of Photographic 
Interpretation, Naval Air Station, Anacostia 20, D. C. 


HENRY Emmett Gross, recently chief of the Reservoir Engineering Section of the 
Petroleum Administration for War, District 2, Chicago, has joined the staff of the King- 
wood Oil Company, Effingham, Illinois, to handle engineering work. 


GEOFFREY W. CrickMAy, whose home address is 48 Hubinger Street, New Haven’ 
Connecticut, has been transferred from the Naval Mine Warfare Test Station, Solomons’ 
Maryland to Navy No. 128, c/o F.P.O., San Francisco, California. 


At the celebration of the twenty-fifty anniversary of the founding of the Graduate 
School of the University of Southern California, two members of the Association appeared 
on the program in the physical sciences. Hoyt R. GALE, visiting assistant professor of 
geology, gave the paper “Significance of the Newer Interpretation of Evolution,” and 
Tuomas CLEMENTS, professor of geology, presented “Note on the Geology of Tanner and 
Cortes Banks, California.”” Announcement was made that Professor Clements had been 
selected to give the Thirteenth Annual School of Research lecture next year. The celebra- 
tion was held January 25-28. 


W. B. Gatuvp, resident geologist for Imperial Oil Limited at Turner Valley, Alberta, 
discussed “The Structure of the Turner Valley Gas and Oil Field” before the Alberta 
Society of Petroleum Geologists, February 1, in the Palliser Hotel, Calgary. 


Matcorm C. Oakes, of the Oklahoma Geological Survey, Norman, Oklahoma, gave a 
paper, ‘‘Correlation of the Avant-Iola of Northeastern Oklahoma,” before the Shawnee 
Geological Society at a meeting held February 15, at the Aldridge Hotel in Shawnee, 
Oklahoma. 
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Estimates of Reserves 


BASIL B. ZAVOICO 
Petroleum Geologist and Engineer 
220 East 42nd Street 
NEW YORK 17, NEW YORK 


MUrray Hill 2-6750 
OHIO OKLAHOMA 
JOHN L. RICH ELFRED BECK 
Geologist Geologist 
Specializing in extension of ‘‘shoestring’’ pools 
University of Cincinnati 308 Tulsa Loan Bldg. Box 55 
Cincinnati, Ohio TULSA, OKLA. DALLAS, TEX. 
OKLAHOMA 
FRANK BRYAN R. W. Laughlin L. D. Simmons 
WELL ELEVATIONS 
Consulting Geologist LAUGHLIN-SIMMONS & CO. 
615 Oklahoma Building 
NELSON OKLAHOMA TULSA OKLAHOMA 
A. MELTON 
A. I. LEVORSEN 
Consulting Geologist 
Petroleum Geologist Aerial Photographs 
221 Woodward Boulevard and Their Structural Interpretation 
Tusa 5 OKLAHOMA 1010 Chautauqua Norman, Oklahoma 
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OKLAHOMA 


CLARK MILLISON 
Petroleum Geologist 


Philtower Building 


TULSA OKLAHOMA 


C. L. WAGNER 
Consulting Geologist 
Petroleum Engineering 
Geophysical Surveys 


2259 South Troost Street 
TULSA OKLAHOMA 


G. H. WESTBY 
Geologist and Geophysicist 
Seismograph Service Corporation 


Kennedy Building Tulsa, Oklahoma 


PENNSYLVANIA 


HUNTLEY & HUNTLEY 


Petroleum Geologists 
and Engineers 


Grant Building, Pittsburgh, Pa. 


TEXAS 


JOSEPH L. ADLER 
Geologist and Geophysicist 


Contracting Geophysical Surveys 
in Latin America 
Independent Exploration Company 
Esperson Building Houston, Texas 


CHESTER F. BARNES 
Geologist and Geophysicist 


Petroleum Bldg. P.O. Box 266, Big Spring, Tex. 


D’ARCY M. CASHIN 
Geologist Engineer 
Specialist Gulf Coast Salt Domes 


Examinations, Reports, Appraisals 
Estimates of Reserves 


705 Nat'l Standard Bldg. 
HOUSTON, TEXAS 


CUMMINS, BERGER & PISHNY 

Consulting Engineers & Geologists 
Specializing in Valuations 

1603 Cummins 


Standard ig. . Berger 
Fort Worth 2, Texas Chas. H. Pishny 


E. DEGOLYER 
Geologist 


Esperson Building 
Houston, Texas 


Continental Building 
Dallas, Texas 


J. H. DEMING 
Geophysicist 


KEYSTONE EXPLORATION COMPANY 
2813 Westheimer Road Houston, Texas 


ALEXANDER DEUSSEN 
Consulting Geologist 
Specialist, Gulf Coast Salt Domes 


1006 Shell Building 
HOUSTON, TEXAS 


DAVID DONOGHUE 
Consulting Geologist 


Appraisals - Evidence - Statistics 


Fort Worth National FORT WORTH, 
Bank Building TEXAS 
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TEXAS 
F. B. Porter R. H, Fash 
J. E. (BRICK) ELLIOTT President Vice-President 
THE FORT WORTH 
LABORATORIES 


Petroleum Engineer 


108 West 15th Street Austin, Texas 


Analyses of Brines, Gas, Minerals, Oil, Inter- 
pretation of Water Analyses. Field Gas Testing. 


828Y2 Monroe Street FORT WORTH, TEXAS 


Long Distance 138 


JOHN A. GILLIN 
National Geophysical Company 
Tower Petroleum Building 


Dallas, Texas 


W. G. Savittg J. P. SCHUMACHER A. C. PAGAN 
GRAVITY METER EXPLORATION CO. 
TORSION BALANCE EXPLORATION 
co. 

Gravity Surveys 
Domestic and Foreign 
1347-48 ESPERSON BLDG. HOUSTON, TEX. 


CECIL HAGEN SIDON HARRIS 
Southern Exploration Service 
Geologist 
Seismograph 
Gulf Bldg. HOUSTON, TEXAS Sinclair Building FORT WORTH, TEXAS 
L. B. HERRING JOHN M. HILLS 
Geologist Consulting Geologist 
Natural Gas Petroleum Midland, Texas 
Box 418 Phone 1015 


DriscoLt BLps. CORPUS CHRISTI, TEXAS 


PALEONTOLOGICAL LABORATORY 
R. V. HOLLINGSWORTH 
Geologist 
Box 51 Phone 2359 
MIDLAND, TEXAS 


J. S. HupNALL G. W. 


HUDNALL & PIRTLE 
Petroleum Geologists 
Appraisals Reports 
Peoples Nat'l. Bank Bldg. TYLER, TEXAS 


JOHN S. IVY 


Geologist 


1124 Niels Esperson Bldg., HOUSTON, TEXAS 


W. P. JENNY 
Consulting Geologist and Geophysicist 


Specializing in MICROMAGNETIC SURVEYS, 
GEOLOGICAL INTERPRETATIONS and COR- 
RELATIONS of seismic, gravimetric, electric and 
magnetic surveys. 


1404 Esperson Bldg. HOUSTON, TEXAS 
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MID-CONTINENT TORSION BALANCE SURVEYS 
SEISMIC AND GRAVITY INTERPRETATIONS 


KLAUS EXPLORATION COMPANY 
H. KLAUS 
Geologist and Geophysicist 


115 South Jackso 2223 1 
Enid, Gite. 


JOHN D. MARR 
Geologist and Geophysicist 


SEISMIC EXPLORATION, INC. 


Gulf Building Houston, Texas 


HAYDON W. McDONNOLD 
Geologist and Geophysicist 


KEYSTONE EXPLORATION COMPANY 


2813 Westheimer Road Houston, Texas 


LEONARD J. NEUMAN 
Geology and Geophysics 
Contractor and Counselor 
Reflection and Refraction Surveys 
943 Mellie Esperson Bldg. Houston, Texas 


DABNEY E. PETTY 
10 Tenth Street 
SAN ANTONIO, TEXAS 


No Commercial Work Undertaken 


ROBERT H. RAY 
ROBERT H. RAY, INC. 
Geophysical Engineering 

Gravity Surveys and Interpretations 


Gulf Bldg. Houston, Texas 


J. C. POLLARD 
Robert H. Ray, Inc. 
Rogers-Ray, Inc. 


Geophysical Engineering 
Gulf Building Houston, Texas 


A. L. SELIG 
Consulting Geologist 


Gulf Building Houston, Texas 


F. F. REYNOLDS 
Geophysicist 
SEISMIC EXPLORATIONS, INC. 


Gulf Building Houston, Texas 


WM. H. SPICE, JR. 
Consulting Geologist 
2101-02 Alamo National Building 


SAN ANTONIO, TEXAS 


HARRY C. SPOOR, JR. 
Consulting Geologist 
Petroleum... ... Natural Gas 


Commerce Building Houston, Texas 


CHARLES C..ZIMMERMAN 
Geologist and Geophysicist 


KEYSTONE EXPLORATION COMPANY 


2813 Westheimer Road Houston, Texas 


WEST VIRGINIA 


WYOMING 


DAVID B. REGER 
Consulting Geologist 
217 High Street 
MORGANTOWN WEST VIRGINIA 


E. W. KRAMPERT 


Geologist 
P.O. Box 1106 
CASPER, WYOMING 
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GEOLOGICAL AND GEOPHYSICAL SOCIETIES 


COLORADO ILLINOIS 
ROCKY MOUNTAIN 
ILLINOIS 
I 

DENVER. C OLORADO GEOLOGICAL SOCIETY 
. Zorich 
wehig Petroleum ‘Administration “for War President - - + = - + + Fred H. Moore 

First National Bank — Magnolia Petroleum Co., Box 535, Mt. Vernon 


1st Vice-President - - Venderwitt 
Climax Molybdenum ‘Compan 
2nd Vice-President + + « 

Union Oil Company of California 
Secretary-Treasurer obert McMillan 
Frontier Refining Company 
First National Bank — 
Luncheons every Friday noon, Cosmopolitan . 

Evening dinner (6:15) and program (7: 
Monday each month or by announcement, Cosmo- 
politan Hotel. 


Vice-President - - - - - + + Lee C, Lamar 
Carter Oil Company, Box 568, Mattoon 
Secretary-Treasurer - + + + Everett F. Stratton 
Schlumberger Well Surveying Corporation, 
Box 491, Mattoon 


Meetings will be announced. 


INDIANA-KBNTUCKY 


KANSAS 


INDIANA-KENTUCKY 
GEOLOGICAL SOCIETY 
EVANSVILLE, INDIANA 


President - - - + Robert F. Eberle 
The Superior Oil Company 


Vice-President - - - - + + Stanley G. Elder 
Sun Oil Company 


Secretary-Treasurer - - + + Hillard W. Bodkin 
The Superior Oil Company 


Meetings will be announced. 


KANSAS 


GEOLOGICAL SOCIETY 
WICHITA. KANSAS 


Virgil B. Cole 
Gulf Oil Corporation 
Vice-President - - - - Laurence C. Hay 
Consulting Geologist, * 402 Union National 
Bank Building 
Secretary-Treasurer + - + Edward A. Huffman 
Huber First National 
Bank Building 
egular Meetin, 7:30 P.M., Room, 
University of Wichita, first Tuesday of each month. 
The Society sponsors the Kansas Well Log a. 
412 Union National Bank Building, and the K 
sas Well Sample Bureau, 137 North Topeka. 


President 


LOUISIANA 


LOUISIANA 


NEW ORLEANS 
GEOLOGICAL SOCIETY 
NEW ORLEANS, LOUISIANA 
President - - - - Dean F. Metts 
Humble Oil and Refining Company 
1405 Canal Bldg. 
Vice-President and Program Chm. - B.E. Bremer 
The Texas Company, P.O. Box 252 
Secretary-Treasurer_+ + R. R. Copeland, Jr. 
The California Company, 1818 Canal Bldg. 
Meets the first Monday of every month, October- 
May inclusive, 7:30 P.M., St. Charles Hotel. 
Special meetings by announcement. Visiting geol- 
ogists cordially invited. , 


THE SHREVEPORT 
GEOLOGICAL SOCIETY 
SHREVEPORT, LOUISIANA 

President R. M. Wilson 
Ohio Oil Company, Drawer 1129, Zone 91 
E. P, Ogier 
W.C. Spooner, ‘Box 1195, 7 90 
- Meltzer 
Union Producing Co., Box 92 


Meets the first Monday of every month, September 
to May, inclusive, 7:30 P.M., Criminal Court 
Room, Caddo Parish Court House. Special — 
and dinner meetings by announcement. 


LOUISIANA 


MICHIGAN 


SOUTH LOUISIANA GEOLOGICAL 
SOCIETY 


LAKE CHARLES, LOUISIANA 


- Max Bornhauser 
Continental “Oil 569, Lafayette 


Vice-President - - Lyndon Morrow 
Magnolia Petroleum Box 872 


President - 


Secretary - ce M. Choate 
Atlantic Refg. $95 

Treasurer - + + + P, F, Haberstick 

Meetings: Dinner and business meetings third 


Tuesday of each month at 7:00 P.M. at the Malestic 
Hotel. Special meetings by announcement. Visiting 
geologists are welcome. 


MICHIGAN 
GEOLOGICAL SOCIETY 


President - - - Kenneth K. Landes 
University of Michigan, Ann Arbor 
Vice-President - - T. J. Weaver 
Michigan Consolidated Gas Co. ; ” Grand Rapids 
Secretary-Treasurer - - - Manley Osgood, Jr. 
Cities Service Oil Co., Box 149, Mt. Pleasant 
Business - Harry J. Hardenberg 

n Geological Survey. 
Capitol een and Loan Bldg., 


Meetings: Bi-monthly from November to April at 
Lansing. Afternoon session at 3:00, informal din- 
ner at 6:30 followed by discussions. (Dual meetings 
for the duration.) Visiting geologists are welcome. 
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MISSISSIPPI OKLAHOMA 
MISSISSIPPI 
GEOLOGICAL SOCIETY ARDMORE 
JACKSON, MI 


President - R. McFarland 
Magnolis Petroleum 
Box 3671, West Jackson 
+ J. B, Storey 
inion Producing Company 
British-American Oil Producing Company 
1007 Tower Building 


Meetings: First and third Thursdays of each 
month, from October to May, inclusive, at 7:30 
p.M., Edwards Hotel, Jackson, Mississippi. Visiting 
geologists welcome to all meetings. 


GEOLOGICAL SOCIETY 
ARDMORE, OKLAHOMA 


President - - + Stanford L. Rose 
The California Company, 618 Simpson Bldg. 
Vice-President - - - + Maynard P. White 
Gulf Oil Corporation, Box 30 
Secretary-Treasurer - Hamilton M. Johnson 
Schlumberger Well Sureying Corp., Box 747 


Dinner meetings will be held at 7:00 p.m. on the 
first Wednesday of every month 4 October to 
May, ie at the Ardmore Hote 


OKLAHOMA 


. President - - 


OKLAHOMA CITY 
GEOLOGICAL SOCIETY 
OKLAHOMA CITY, OKLAHOMA 


Interstate Oil Compact ct Commission 
State Capitol 
Vice-President + - - + + Theodore G. Glass 
Sinclair Prairie Oil Company 
Colcord Buildin 5 
Secretary-Treasurer - - E. Hamilton 
Consolidated Gas Utilities Corporation 
814 Braniff Building 
Meetings: Technical program each month, subject 
to call by Program Committee, Oklahoma ity 
2dthe "Street and ‘Blackwelder, 
eons: Every Thursday, at 12:00 noon. CA 
Cafeteria. 


SHAWNEE 
GEOLOGICAL SOCIETY 
SHAWNEE, OKLAHOMA 


President - - Allen Ehlers 
Carter Oil Company, Box 1151, Stuninale 


Vice-President - John P. Lukens 
Oklahoma Seismograph, 1103 North a 


Secretary-Treasurer - Marcelle Mousley 
‘Adantic R Refining Company, 


at the Aldridge Hotel. Visiting geologists 
elcome. 


TULSA GEOLOGICAL SOCIETY 
TULSA, OKLAHOMA 


President - - - - - J. V. Howell 
1506 Philtower 
1st Vice-President - - - - - W. H. Butt 


Atlantic Refining “Company 
2nd Vice-President ae - - W. Reese Dillard 


sulting 
Secretary-Treasurer - - G. Hill 
Stanolind Oil and Gas | Company, rl 591 
Editor + - Roy L. Ginter 


U. S. Geological Survey 


onions: FS First and third Mondays, each month, 
ctober to May, inclusive, at 8:00 P.M., 
University of Kendall Hall 


Every Tuesday (October-Ma 
TEXAS 
CORPUS CHRISTI GEOLOGICAL 


SOCIETY 
CORPUS CHRISTI, TEXAS 


President - - - + Ira H. Stein 


Bridwell Oil begesag Alice, Texas 


Vice-President - - ry D. McCallum 
Humble Oil and Refining ‘Company 


Secretary-Treasurer - - - Elsie B. Chalupnik 
Barnsdall Oil Company, 604 Driscoll Building 


every Wednesday, Petroleum 
Plaza Hotel, 12:05 p.m. Special night meet- 
ings, on announcement. 


DALLAS, TEXAS 


President - - - + Henry C. Cortes 
Magnolia "Petroleum Company 


Vice-President - - Cecil H. Green 
Geophysical Service, Inc. 


Secretary-Treasurer__ - Willis G. Meyer 
DeGolyer and MacNaughton, Continental Building 


Executive Committee + + + Henry J. Morgan 
Atlantic Refining Company 


Meetings: Monthly luncheons by announcement. 
Special night meetings by announcement. 
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TEXAS 
EAST TEXAS GEOLOGICAL FORT WORTH 
SOCIETY GEOLOGICAL SOCIETY 
TYLER, TEXAS FORT WORTH, TEXAS 
President - Thomas B. Romine 
‘Sinclair Prairie Oil Company, 901 Fair Building 
Vice-President - Nolte i 
Trowbridge Stanolind Oil and Gas Company, Box 1410 
G. T. Buskick Spen R. Normand 
ecretary-Treasurer uskir Independen 
Stanolind Oil and Gas Company, Box 660 2210 Ft. Worth Natl Bank Bidz. 
j Meetings: Regular meetings at 7:30 P.M., the sec- ti 
ond Monday, each month, City Hall. third cach month. Vidas 
Hotel.” fourth Monday, each month, and are invited and welcome ai 
meetings. 
HOUSTON 
HOUSTON, 
President - B. Milton, Jr. WICHITA FALLS, TEXAS 
Houston Oil Co, “of Texas 2412 Do ld Kell 
Vice-President - - . B. M = y 
Atlantic Refining Company, "1346 The Texas Compan 
Secretary - - Charles H. S 
Mortgage Building 
Secretary-Treasurer - - David T. Richards 
Regular meeting held the first and third Thursda: ing programs wi " 
at noon (12 0'elock k), Mezzanine floor, Texas State 
Hotel. For any particulars pertaining to "the meetings F 
write or call the secretary. : 
SOUTH = > GEOLOGICAL WEST TEXAS GEOLOGICAL 
SOCIETY 
SAN ANTONIO, TEXAS MIDLAND, TEXAS 
President - Robert N. Kolm President’ - H. McGuigan 
"WAtlantic Refining Co., 1742 Milam Bulding Lion Oil Refining 
Vice-President - » « « Donald O, Chapell Vice-President - Leo R. Newfarmer 
Transwestern Oil Co., 1600 Milam ogo Shell Oil Company, Inc. 
Secretary-Treasurer + + Robert D. Mebane 
4 Saltmount Oil Co., 916 Milam Building “ie tT 
a Meetings: One regular meeting each month in San 
WEST VIRGINIA 
a THE APPALACHIAN GEOLOGICAL vie 
a SOCIETY Oil & Refining Company, Houston, ‘Tents 
ye umble Oi ing any, Houston, Texas 
Douglas Rogers, Jr. Magnolia Petroleum “Company, Dallas, Texas 
South Penn “Natural ‘Gas Company, Parkersburg Editor Joseph A. Sharpe 
Vice-President - + - Veleair C. Smith Stanolind “Oil and Gas Company, Tulsa, Oklahoma 
Kanawha Valley Bank Building a - - + + W. Harlan Taylor 
Secretary-Treasurer - + W.B. Maxwell etty Geophysical Company 
United Fuel Gas _— Box 1273 Peto Esperson Bldg., Houston, Texas 
Editor- + - H. J. Simmons, Jr. Past-President- - - - - + + R.D. Wyckoff 
Godfrey L. Cabot, emis Box 1473 Gulf Research sod Development Company — 
iy, and Auguit, at 30 P.M., Business er - J. F. Gallie 
fey P.O. Box 410, El Dorado, Arkansas 
HO 
SWIC 
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DEEPEST PRODUCTION 
EVER FOUND IN OKLAHOMA 


Carter Oil Company’s deep discovery well, No. 1 Cottingham 
in McClain County, Oklahoma, was tested and production dis- 
covered below 10,600 feet with a McCullough Combination 
Gun Perforator and Tester. 


The photograph at left illustrates the Gun Tester used to make 
the discovery. The method of operation commonly followed is to 
set the casing through the oil and gas zones and cement it solid. 
Then, perforating and testing of each zone is accomplished with 
a single run of the tubing. Careful pipe measurements are used 
to assure location of the perforations in the EXACT ZONE 
DESIGNATED. An accurate gauge of the productiveness of each 
zone is obtained because it is tested immediately after perforat- 
ing and while it is under formation pressure only. 

The solid cement sheath eliminates water trouble, protects 
and supports the casing, and greatly simplifies squeeze 
cementing of any zones to be closed off after testing. 

Ask any experienced McCullough field man for further 
information on this successful completion method, or refer to 
the McCullough section in your 1944 Composite Catalog. 


For Dependable Performance, Use The 


GUN PERFORATOR 
SERVICE LOCATIONS === 


MeCULLOUGH TOOL COMPANY... 5820 South Street, Los Angeles 11, California 
Export Office: 30 Rockefeller Plaza, New York 20, N.Y. 
HOUSTON, TEXAS TYLER, TEXAS LA CASP 


“WICHITA FALIS, TEXAS McALLEN, TEXA 
AS ALICE, 
MAGNOLIA, ARK. | 

NEW IBERIA, SEMIN| 


eCullou 
G U N P E F R | | 
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a FIRST IN OIL FINANCING 
1895-1945 

THE FIRST NATIONAL BANK 

AND TRUST COMPANY OF TULSA 


4 MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 


THE GEOTECHNICAL CORPORATION 


Roland F. Beers 
President 


1702 Tower Petroleum Building 
Telephone L D 101 Dallas, Texas 


JOURNAL OF PALEONTOLOGY 
JOURNAL OF SEDIMENTARY PETROLOGY 


Annual Annual Non-Member 


S.E.P.M. Dues Subscription 
5 JOURNAL OF PALEONTOLOGY $5.00 $6.00 
JOURNAL OF SEDIMENTARY 
PETROLOGY 3.00 3.00 
, BOTH JOURNALS 8.00 9.00 
: BACK VOLUMES AT HALF PRICE 
: TO MEMBERS AND SUBSCRIBERS 
Per Vol. 
Jour. Pal., Vol. 1 (1927) unavailable 
i Vol. 2 (1928)—Vol. 8 (1934), each complete, 4 Nos. ............ $3.00 
Vol. 9 (1935)—Vol. 11 (1937), each complete, 8 Nos, ............. 3.00 
Vol. 2 (1932)—Vol. 7 (1937) each complete, 3 Nos. .............. 1.50 


BACK VOLUMES AT REGULAR PRICES 


Jour. Pal., Vol. 12 (1938)—Vol. 18 (1944), each complete, 6 Nos. .............. $6.00 
Sed. Petr., Vol. 8 (1938)—Vol. 14 (1944), each complete, 3 Nos. .............. 3.00 


SOCIETY OF ECONOMIC PALEONTOLOGISTS AND MINERALOGISTS 
BOX 979, TULSA 1, OKLAHOMA 
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proven interpretation technique, Western 


} requirement of operators desiring a complete and well-rounded geophysical service. 


Western’s seismic and gravity crews are now operating in all parts of the 
United States and in South America. Western service is available for surveys in any part of 


the world. Inquiries are invited. 


NATCHEZ, MISSISSIPP 


ombining in organization the largest and most complete geophysical 
— ll arch facilities in the world together w ith unexcelled equipment, experienced field crews sss 
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PRACTICAL PETROLEUM 
ENGINEERS’ HANDBOOK 


SECOND EDITION 
Revised and Enlarged 


By JOSEPH ZABA 
and 
W. T. DOHERTY 


4 


This book was written by practical oil men, The tables were compiled so that they can be used 
by anyone to meet practical field situations without further calculations, and will fit 99%, of the 
conditions under which the average operator is working’in the field. 


The second edition of the PRACTICAL PETROLEUM ENGINEERS’ HANDBOOK has been com- 
pletely revised and enlarged. Many changes which have been made in the Standard Specifications 
of the American Petroleum Institute, particularly in pipe specifications, are incorporated in this 
second edition. Several tables are rearranged and charts enlarged to facilitate their use. Table 
of Contents and Index are more complete. Also about 90 pages of new formulae, tables, charts 


: and useful information have been added. 


This handbook was compiled and published for the purpose of saving the time of operators, 
engineers, superintendents, foremen and others. 


TABLE OF CONTENTS 


Chapter | —General Engineering Data 
Chapter I] —Steam 

Chapter Ill —Power Transmission 
Chapter IV —Tubular Goods 

Chapter V —Drilling 

Chapter VI —Production 

Chapter Vil —Transportation 


Semi-Flexible Fabrikoid Binding, size 6 x 9, 492 Pages. Price: $5.00 Postpaid 


Send Checks to the 


GULF PUBLISHING COMPANY 
P. O. BOX 2608, HOUSTON, TEXAS 
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SETTING 


THE 


SIGHTS 


FOR A SUCCESSFUL 
DRILLING OPERATION 


YSICAL COMPANY 
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SHALE SEPARATOR 
AND SAMPLE MACHINE 


THE THOMPSON SHALE SEPARATOR, 
which operates entirely from the flow of 
mud, eliminates destructive abrasives, 
saves and protects critical drilling equip- 
ment and materials, This machine is con- 
sidered the most economical and simplest 
method of removing shale from mud while 
drilling, and should be a standard part of 


your modern drilling equipment. 
THE SAMPLE MACHINE, which is stand- 


ard equipment on all Thompson Separa- 
tors, unless otherwise specified, is a test- 


proven method of securing true samples of 
cuttings and sand, valuable in geological 
research. Operates from main power wheel 


of the separator, 


This machine represents only a very small 
investment and will pay for itself in savings 
alone within a very short time! 


THOMPSON TOOL C0. 


IOWA PARK, TEXAS 


KEEPS DRILLING MUD CLEAN — PROVIDES TRUE SAMPLES OF CUTTINGS 
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SUBSURFACE SURVEYS 


THE 


pLORA 
EXP BUILDING 
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TRIANGLE BLUE PRINT & SUPPLY COMPANY 


Representing 
W. & L. B. Gurl 
Spencer Lens American Paulin 


Complete Reproduction Plant 
ents Repaired 


12 West Fourth Street, Tulsa, Oklahoma 


TECTONIC MAP OF SOUTHERN CALIFORNIA 
By R. D. REEp anp J. S. 


In 10 colors, From “Structural Evolution of Southern California,” BULL. A.A.P.G. > 
Scale, % inch = 1 mile. Map and 4 structure sections on paper, 4 olled 


tube, postpaid, $0.50. 


The American Association of Petroleum Geologists, Box 979, Tulsa 1, Oklahoma 
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GEOPHYSICS 


~ Volume X, Number 1 January, 1945 


History of the Geophysical Exploration of 
the Cameron Meadows Dome, Cameron 
Parish, Louisiana Glenn M. McGuckin 

Early Reflection Seismograph Exploration 
in California Henry Salvatori 

Gravimeter Prospecting for Chromite in 
Cuba Sigmund Ham- 
mer, L. L. Nettleton and W. K. Hastings 

Estimating Ore Masses in Gravity Pros- 
pecting Sigmund Hammer 

Working Depths for Low Frequency Elec- 
trical Prospecting William Bradley Lewis 

Application of Mud Analysis Logging 

Robert E. Souther 

Motion of a Rigid Sphere in an Acous- 
tic Wave -Field Alfred Wolf 
Single copies are $1 each to the member- 

ship, $2 to non-members. Add 20¢ for foreign 

postage. - 


SOCIETY OF EXPLORATION 


GEOPHYSICISTS 
P. O. Box 410 El Dorado, Arkansas 


The Annotated 
Bibliography of Economic Geology 


Vol. XV 


Orders are now being taken for the 
entire volume at $5.00 or for individual 
numbers at $3.00 each. Volumes I-XIV 
can still be obtained at $5.00 each. 

The number of entries in Vol. XV, No. 
1, is 1,079. No. 2 is being printed. 

Of these, 266 refer to petroleum, gas, 
etc., and geophysics. They cover the 
world, so far as information is available 
in war time. ; 

If you wish future numbers sent you 
promptly, kindly give us a continuing 
order. 


An Index of the 10 volumes was issued in 
May, 1939. Price: $5.00 


Economic Geology Publishing Co. 
Urbana, Illinois, U.S.A. 


AERIAL PHOTOGRAPHY 
RECONNAISSANCE MOSAICS 
PRECISE AERIAL MOSAICS 


TOPOGRAPHIC SURVEYS 


For information write Department H 


RO SERVICE CORPORATION 


Since 1919 


PHOTOGRAMMETRIC ENGINEERS 
236 E. Courtland Street, Philadelphia 20, Penna. 


| 
‘ 
| 
a 
| 
| 
q 
: AE 
4 q { 
Yi 7 
\ 


Bulletin of The American Association of Petroleum Geologists, March, 1945 XXV 


in thin sands, through cemented casing, under conditions unheard of ool a 
ago; Plug-back operations made available reserves of unrecovérabl oil} 


— omnes of =" ratio permitted each well to produce more oil = etffeien 


LOS ANGELES HOUSTON OKLAHOMA cine 
General Offices, Plant and Export Office: 
§610 South Soto Street, Los Angeles 11, California 


30 Branches e 24 Hour Service 


ATED 4 Te | 
ETHER your well is in Te je 
will be a “masterpiece in oi Galitéchia Rou 
wh ce in oil” and a | 
a Lane-Wells to d | 
new techni do th 
nique of well e gun perforating: Lanta: 
control with the developi Wells ‘pe 
nent of the, | 
| 
\ 
More 3900 of companies W E LLS 
_ 


rapidly. 


NOW 
AVAILABLE 
AT THESE 
6 POINTS 


1 Factory-threaded :—3 threads per inch; lengths 
quickly joined with smooth-fitting Thread-tite 
sheet metal couplings, 


> 4 Light in weight: standard 10-foot length weighs 
only 834 pounds, No danger of strains or in- 
juries in handling. 


New, clean, smooth: no burrs, sharp edges, or 
rough spots to injure hands, 


PLASTICS 


for Faster, Easier Drilling 


PLASTIC SHOT HOLE CASING 


Fedralite is light, strong, practical. It weighs only 834 pounds 
per standard 10-foot length of 3” casing. One man easily handles 
standard bundle of seven lengths. 


A whole day’s supply can be carried in a light truck or skiff. 
There is far less danger of strained backs, or hand injuries, 
with this light, smooth, clean, new casing. It is handled easily, 


Fedralite is economical to use. Its light weight saves transpor- 
tation costs, saves trucks, tires, gasoline. Its high rate of re- 
covery makes the cost per foot of holes shot surprisingly low. 
Fedralite is factory-threaded, and is rapidly coupled with the 
Thread-tite sheet metal couplings. 


CHICAGO, ILL. THIBODAUX, LA. 
8700 S. State St, Phone Thib, 3715 
NEW ORLEANS, LA. DALLAS, TEX. 
730 St. Charles Street 1902 Field Street 
HOUSTON, TEX. JENNINGS, LA. 
700 Waugh Drive Phone 430 


4 
5 


DIVISION 


Order a supply today—your crews will like it. Especially 
suitable for export shipments. 


F F A T UJ R F S that make Fedralite the logical shot hole casing. 


Ample strength for all drilling and jetting 
operations. 


In regular use by many crews in various types 
of territory in North and South America. 


FEDERAL ELECTRIC COMPANY, INC. 


8700 SOUTH STATE STREET, CHICAGO 19, ILLINOIS 
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Latest design Instruments 
Appropriate Techniques 
Versatile Equipment 
Experienced Personnel 
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FOREIGN 
AND 
DOMESTIC 


JACK C. POLLARD 
HOUS AS 
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ROBERT H. RAY JACK C. POLLARD 
SAM D. ROGERS ROBERTH. RAY JACK C. POLLARD 


Obtain small samples of any 
native clays. Rub the dry ma- 
terial from each sample in turn 
between the thumb and fore- 
finger. Then do the same thing 
with a pinch of AQUAGEL. 
Notice the abrasive grittiness and lumpiness of 
the native clays. AQUAGEL, on the other hand, 
feels soft and smooth, and provides a protective 
coating which résists abrasion. 

Now try the same test with the samples mois- 
tened with water. The native clays will turn into 
“mud” slowly and the fingers will continue to de- 
tect gritty particles which will abrade the skin if 
rubbing is continued. AQUAGEL, in contrast, 
quickly becomes a slippery mud which lubricates 
and protects. 

There are many more reasons why AQUAGEL is 


the finest mud base for every type of drilling. But 
the simple test above explains why pump parts 
and drill pipe show a minimum of wear, why the 
running of casing is facilitated, and why, in cable 
tool operations, drilling lines last longer, when 
AQUAGEL is used. 


Patent Licenses unrestricted as to sources of supply of materials, but on 
royalty bases, will be granted to oil companies and others desiring to practice the 
subject matter of any and/or all of United States Patents Numbers 1,807,082; 1,991,- 
637; 2,041,086; 2,044,758; 2,064,936; 2,094,316; 2,119,829; 2,214,366; 2,294,- 
877; 2,304,256 and further improvements thereof. Applications for Licenses 
should be made to the Los Angeles office. 


SALES DIVISION 


NATIONAL LEAD COMPANY 
BAROID SALES OFFICES: LOS ANGELES 12 © TULSA 3 © HOUSTON 2 


BAROID PRODUCTS — ANH YD ROX AQUAGEL* AQUAGEL CEMENT® BAROCO®e BAROID FIBROTEX © IMPERMEX 
MICATEX © SMENTOX © STABILITE e ZEOGEL © TESTING EQUIPMENT © BAROID WELt LOGGING SERVICE 
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This 
EXTRA SAFETY? 
is Imperatwe 
Today! 


The handling of explosives is a job that must always be 
done carefully. Today’s often inexperienced labor makes 
it imperative that every last man on the blasting job be 


given every last measure of protection. 


Atlas Manasite detonators, built to withstand greater im- 
pact and friction, are putting EXTRA SAFETY on blast- 
ing jobs everywhere. In addition, Atlas Manasite detona- 
tors are so effective as a blasting tool, so reliable in action, 
that millions and millions have been used since their intro- 


duction only five years ago. 


You get this added safety at no extra cost. 
Let our representative give you ALL the facts. 


Manasite: Reg. U. S. Pat. Off. 


ATLAS MANASITE DETONATORS 


Powder Company 
Wilmington 99, Delaware 
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(FOR CABLE TOOL OPERATORS ONLY) 


Is Line A Longer Than Line B? 


Things are not always what they appear to be, and that is why mod- 
ern geologists use the Baker Cable Tool Core Barrel to secure a true 
cross section of the actual formation for detailed examination and 
analysis.—This simple, long-lasting tool is easy and inexpensive to 
use, and consistent results always pay their own way. Take time to 
look on Pages 370-374 of the 1944 Baker (or Composite) Catalog, 


or ask any Baker representative for the facts. 


BAKER O/L TOOLS,INC. 


Houston LOS ANGELES New York 


The influence of angles of varying degrees makes Line A appear to 
be far longer than Line B, yet both measure the same. Geometry 
abounds in such optical illusions. 
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@ For a Permanent Record of 


Bausch & Lomb Photomicrographic 
Apparatus is playing an important 
part today, in recording for the future 
the findings of today’s accelerated re- 
search programs... in scientific and 
industrial laboratories. 

The Bausch & Lomb R Photomicro- 
graphic Equipment offers a simple 
but highly efficient means of utilizing 
your present microscope equipment 
for photographically recording the 
results of your research. Equipment 
consists of a camera which may be 
used horizontally or vertically with 
24” bellows draw and an illuminat- 
ing unit mounted on the supporting 
base. With the addition of a Micro 
Tessar Lens the camera may also be 
used for photographing gross speci- 
mens. 

Preference rating required for de- 
livery. Bausch & Lomb Optical Co., 
Rochester 2, N. Y. 


Your Findings 


BAUSCH & LOMB 


MAKERS OF OPTICAL GLASS AND A COMPLETE LINE OF OPTICAL ESTABLISHED 1853 
INSTRUMENTS FOR MILITARY USE, EDUCATION, RESEARCH, IN- 
DUSTRY AND EYESIGHT CORRECTION AND CONSERVATION 
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~ American Oil Industry 


to the fullest extent of our 
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By Lithoprint Process or on Sensitized Cloth 


Every major oil company in western America relies on Rapid 
Blue Print for “exact scale duplicate tracings made by lithoprint 
process or on sensitized cloth. 


For ten years this company has specialized and perfected such 
reproduced tracings with uniform success ... usually well within 


“EXACT 


Webster defines “exact” as 
marked by accuracy and thor- 
eughness. We are more specific 
and guarantee that every re- 
LG ‘> produced tracing that we 
Fes produce, irrespective of 
size, will be an exact du- 
plicate of the original 
within one-tenth of one per 
cent when both are mea- 
sured under identical condi- 
tions, or no charge will be made. 


the *exact tolerance specified. Because 
of this demand for high quality “exact 
scale reproductions, we are now offer- 
ing our facilities to firms throughout 
the country. Write for prices and ship- 
ping instructions. 


at. PR 
(818 Santee Street Los Angeles 14, California 
UNEXCELLED IN EQUIPMENT, PROCESSES AND 
ag OTOGRAPHIC DUPLICATES, REDUCTIONS AND ENLARGEMENTS TO 
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-R. W. LAUGHLIN L. D. SIMMONS 


WELL ELEVATIONS 


; 


[LAUGHLIN-SIMMONS & CO.] 


Oklahoma, Texas, Kansas, New Mexico, 
Louisiana, Arkansas, Illinois, Indiana, 


Kentucky, Mississippi 


GENERAL OFFICE: 
OKLAHOMA BLDG.—TULSA, OKLAHOMA 
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595 E COLORADO ST., PASADENA T, CALIF. 


: OTHER OFFICES 
TULSA # HOUSTON e NEW YORK 
CARACAS BARRANQUILLA SANTIAGO 


: 
3 
> 
3 
ve 
q 
: 


Bulletin of The American Association of Petroleum Geologists, March, 1945 XXXix 


2 O YEW of geophysi- 
cal surveys and interpretations in fields throughout 


the world will be of inestimable value in mapping 


your course of future oil development. 


PETTY co. 


SEISMIC-MAGNETIC-GRAVITY SURVEYS 
San Antonio, Texas, U.S.A. 
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A Report Covering an A.A.P.G. Research Committee Sponsored Investigation 
Released January 15, 1945, as 
Quarterly of the Colorado School of Mines, Vol. 40, No. 1 


THE MIGRATION AND ACCUMULATION 
OF PETROLEUM AND NATURAL GAS 


by 


F. M. VAN TuyL, BEN H. PARKER, and W. W. SKEETERS 
Colorado School of Mines 


A coordinated report based upon a survey of the literature and contributions from 
many leading petroleum geologists. 

It should be of value to students of petroleum geology, teachers of the subject, 
and research workers, as well as those charged with the finding and development 
of new oil fields. More than 125 references to the literature cited. 


TABLE OF CONTENTS 
Introduction 
Extent and Character of Migration 
General Statement 
Local Origin Versus Substantial Migration 
Analysis of the Problem of Migration and Accumulation 
General Statement 
Types of Concentrations 
Physical Form of Hydrocarbons During Migration 
Nature and Mode of Migration and Location of Accumulations 
Time of Origin and Accumulation 
Mode of Migration and Accumulation 
General Statement 
Theories of Migration and Accumulation 
Weighing of Theories 
Conclusions 
References 
Approximately 128 pages, including several figures; substantially bound in heavy 
paper: size 6 x 9 inches, 
Price: $1.50 postpaid 


Send check to 


Department of Publications, Colorado School of Mines 
Golden, Colorado 
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AFTER THE primer has been inserted, the 
Spiralok sleeves screw tightly together, 
forming a rigid, continuous column and 
providing protection for the cap during 
loading. 


*Reg. U.S. Pat. Off. by Hercules Powder Co. 


protected against water, oil, abrasion. 
Each Spiralok sleeve screws tightly against 
the next, forming an additional, unbroken 
sheath over the special water-resistant 
cartridge wrapping. 


ONE MAN can quickly assemble or take 
apart a long, rigid column of Spiralok car- 
tridges. Spiral threading permits easy 
removal of any unneeded cartridges with- 


out damage. 


NEW BOOKLET 

Picture story of the many 
other features Spiralok 
offers to geophysical oper- 
ations is presented in a 
recently published book- 
let. We would like to 
send you a copy. Ad- 
dress your request to 
HERCULES POWDER CO. 
908 King Street, 
Wilmington 99, 
Delaware. 


SPIRALOK* 


—the superior 


ViBROCAPS 


—the no-lag sei 


xine \t S ENTIRE SURFACE of the charge is doubly 
‘ 
—special explosives for seismic w 
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Speed-Up 
ALL FIELD 
SURVEYS ¢_ 


Use the 
Paulin 
Surveying 
Aneroid 


Preliminary surveys for highway construction, drainage and irrigation systems, dams, 
water lines, mine ventilation surveys, all divisions of civil engineering are speeded up 
by the NEW Paulin Precision Surveying Aneroid. Readings to two feet over a range 
of 4500 feet are as easy as reading a watch. Other models cover ranges to 18,000 feet. 
Write for complete literature and FREE COPY of the Paulin Altimetry Manual also 


full information on Paulin Precision Barometers. 


AMERICAN PAULIN SYSTEM 


1847 SOUTH FLOWER STREET 
LOS ANGELES 15, CALIFORNIA 
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"Much has been written on the origin of oil... 
little on the nature of the substances from which it is derived." 


SOURCE BEDS OF 
PETROLEUM 


BY 


PARKER D. TRASK AND H. WHITMAN PATNODE 


REPORT OF INVESTIGATION SUPPORTED JOINTLY BY THE AMERICAN 
PETROLEUM INSTITUTE AND THE GEOLOGICAL SURVEY OF THE 
UNITED STATES DEPARTMENT OF THE INTERIOR FROM 
1931 TO 1941 


This report presents results of the American Petroleum Institute Research 
Project No. 4 on the origin and environment of source beds of petroleum. The 
work was carried on under the supervision of an Advisory Committee on which 
the following men have served: R. F. Baker, B. B. Cox, F. R. Clark, K. C. Heald, 
W. B. Heroy, L. P. Garrett, F. H. Lahee, A. W. McCoy, H. D. Miser, R. D. Reed, 
and L. C. Snider. 


“Criteria for recognizing rocks that generate oil would help materially in pros- 
pecting for petroleum.” 


“The main object of this study of lithified deposits has been to determine 
diagnostic criteria for recognizing source beds.” 


@ 566 pages, with bibliographies and index 
@ 72 figures, 152 tables 
@ Bound in blue cloth; gold stamped; paper jacket; 6x9 inches 


PRICE: $4.50, POSTPAID 


($3.50 TO A.A.P.G. MEMBERS AND ASSOCIATE MEMBERS) 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA 1, OKLAHOMA, U.S.A. 
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SEISMIC 
REFLECTION 
EQUIPMENT 


Used in every part of the 
world, Heiland Equip- 
ment is built to the high- 
est standard of precision 
and quality. Rugged de- 
pendability assures con- 
tinuous operation in all 
types of terrain. Many 
units in continuous ser- 
vice for years. 


| 


i 
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HEILAND RESEARCH CORPORATION 

COLORADO 


KEEP YouR WELLS UNDER 2° 


For 10 years... throughout the Americas... TOTCO 
RECORDERS AND CONTROLLED VERTICAL 
DRILLING METHODS have been used by leading drill- 
ing contractors and oil companies to drill vertical wells, 


faster...and at lower cost. Ask the men who use them. 


Exclusive Distributors @ 
California—Republic Supply Company of California 
Domestic (outside California}—Continental Supply Company 
Canada— Oil Well Supply Company + Export (except Canada) — Lucey Export Corporation, New York 


TECHNICAL OIL TOOL CORP., Ltd. 
OIED 1057 N. LA BREA AVENUE + LOS ANGELES, CALIF. 
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OIL INDUSTRY CARTOGRAPHY 
Base Maps for Geologic Compilations 


On scales of 1 inch to 1 mile and smaller covering Oklahoma, Kansas, Texas, Mississippi, 
Eastern New Mexico, Eastern Colorado, Montana, Southern Nebraska, Southern Illinois, 
Southern Indiana, and Western Kentucky; and % inch to 1 mile and smaller on Louisiana 
and South Arkansas. PRINTED IN STRIPS AND COMBINATIONS TO YOUR OR- 
DER at moderate prices. All parts of United States on Albers Equal Area projection, 
scale 1:1,000,000 and smaller. 


213 Kennedy Bldg. GEO. F. KELLY P. O. Box 1773 
Tulsa 1, Oklahoma 


GULF COAST OIL FIELDS 


Forty-Four Papers Reprinted from the Bulletin of The American Association of 
Petroleum Geologists with a Foreword by Donald C. Barton 


EDITED By DONALD C. BARTON AND GEORGE SAWTELLE 


PRICE: $4.00, EXPRESS OR POSTAGE FREE 
($3.00 to A.A.P.G. members and associate members) 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA 1, OKLAHOMA, U.S.A. 


W. G. SAVILLE J. P. SCHUMACHER 
A.C. PAGAN R. Y. PAGAN 


GRAVITY SURVEYS 


GRAVITY METER EXPLORATION CO. 
and 


TORSION BALANCE EXPLORATION CO. 
Established 1925 


1348-9 ESPERSON BLDG. PHONE: CAP 9018 
HOUSTON, TEXAS CABLE: TORBALEX 
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LEONARD J. NEUMAN 
Geophysical Counselor 


and Contractor 


~»Reflection 


Refraction 
_» Well 


_»Seismograph Surveys 


{ Have conducted economical and effective 


| seismograph surveys in Florida 
| Specialists in 

| Salt Dome and Overhang Problems 
Up-to-the-Minute Equipment 
Manned by 

Experienced Capable Men 


OFFICE—943 Mellie Esperson Bidg. Fairfax 7086 


| LABORATORY—Pecan Road Melrose—3-2270 
HOUSTON, TEXAS 
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OIL IN ANTARCTICA! 


If you happen to need maps even there we can 


make them. 


As for other foreign countries 


we are possibly photographing right beside your 
area today. So if you need foreign surveys let's talk 


it over. 


In the United States we can serve you better than 
ever with improved cameras, fast airplanes and new 
methods. 


Aerial Photography Topography 


FAIRCHILD AERIAL SURVEYS, INC. 


224 East | Ith St. 21-21 41st Ave. 
Los Angeles 15 Long Island City | 
California New York 


PHOTOGRAMMETRIC ENGINEERS 
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BOTTOM 


&, J TS Modern Wire Line Method 


The Hunt Side Wall Coring Tool recovers real cores from 
the side wall of the hole . . . cores large enough to be 
easily and quickly analyzed by leading laboratories. After 
drilling to a pre-determined depth, the well may be elec- 
trically logged for all possible producing formations .. . 
then side wall cored, quickly and at low cost with the wire 
line retractable barrel. 


The Hunt Wire Line Barrel gives you a higher percentage 
of recovery, with minimum contamination of cores. It pro- 
vides drilling efficiency and speed between coring points, 
not requiring a trip out of the hole to change from core bit 
to regular bit. Numerous advantages over other methods 
have won its worldwide acceptance among leading opera- 
tors. 


HUNT TOOL COMPANY 


SHOPS: Houston, Bay City, Corpus Christi, Jennings, Harvey, 
Casper. 
EXPORT: 74 Trinity Place, New York City 
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1931 


1935 


1936 


1936 


1936 


1938 


1941 


1942 


1942 


1942 


1944 


1944 


AVAILABLE PUBLICATIONS OF 


The American Association 


of Petroleum Geologists 
Box 979, Tulsa 1, Oklahoma 


Geologic Map of Cuba. Compiled by J. Whitney Lewis. Folded paper sheet, 
24 x 10 inches. Scale, 3/16 inch = 10 miles. Geologic column on same sheet. 
From Lewis’ “Geology of Cuba” (out of print), in June, 1932, Bulletin. $ .25 
Geology of Natural Gas. Symposium on occurrence and geology of 
natural gas in North America. By many authors. 1,227 pp., 250 illus. 
6 x 9 inches. Cloth. To members and associates, $4.50 ...................- 6.00 
Geology of the Tampico Region, Mexico. By John M. Muir. 280 pp., 15 
half-tone plates, 41 line drawings, 9 tables. 6 x 9 inches. Cloth. To mem- 
Gulf Coast Oil Fields. Symposium on Gulf Coast Cenozoic. By 52 authors. 
Chiefly papers reprinted from the Association Bulletin of 1933-1936 
gathered into one book. xxii and 1,070 pp., 292 figs., 19 half-tone pls. 
6 x 9 inches. Cloth. To members and associates, $3.00 ................... 4.00 
Areal and Tectonic Map of Southern California. By R. D. Reed and J. S. 
Hollister. In 10 colors. From “Structural Evolution of Southern Cali- 
fornia,” December, 1936, Bulletin. Scale, % inch = 1 mile. Map and 4 
structure sections on strong ledger paper, 27 x 31 inches, rolled in tube 50 
Miocene Stratigraphy of California. By Robert M. Kleinpell. 450 pp.; 14 
line drawings, including a large correlation chart; 22 full-tone plates of 
foraminifera; 18 tables (check lists and a range chart of 15 pages). 6 x 9 
inches. Cloth. To members and associates, $4.50 .................-.2000- 5.00 
Stratigraphic Type Oil Fields. Symposium of 37 papers by 52 authors. 
902 pp., 300 illus., 227 references in annotated bibliography. 6 x 9 inches. 
Cloth. To members and associates, $4.50 5.50 
Source Beds of Petroleum. By Parker D. Trask and H. Whitman Pat- 
node. Report of investigation supported jointly by the American Pe- 
troleum Institute and the Geological Survey of the United States Depart- 
ment of the Interior from 1931 to 1941. 566 pp., 72 figs., 151 tables. 6 x 9 
inches. Cloth. To members and associates, $3.50 ..................00.055 4.50 
Petroleum Discovery Methods. Report of a symposium conducted by the 
research committee, April, 1942. 164 pp. 84 x 11 inches. Paper ............ 
Map of West Texas and Southeastern New Mexico, showing areal geology, 
structure, and oil and gas fields. Compiled by Philip B. King. 3 colors. 29 x 26 
inches. Scale, 4% inch = 10 miles, Correlation Chart of Permian System and 
Related Strata in West Texas Region. By Philip B. King. 22 x 14 inches. 
From King’s “Permian of West Texas and Southeastern New Mexico,” in 
April, 1942, Bulletin. Folded paper sheets. Each, $0.25; both map and chart .. 50 
Possible Future Oil Provinces of the United States and Canada. Association 
research committee. Reprinted and repaged from August, 1941, Bulletin. 154 
pp., 83 figs. 6 x 9 inches. Paper. To members and associates, $1.00 ........ 1.50 
Tectonic Map of the United States. Prepared under the direction of the 
Committee on Tectonics, Division of Geology and Geography, National Re- 
search Council. Scale, 1 inch = 40 miles. Printed in 7 colors on 2 sheets, 
each 40 x 50 inches. Folded, $1.75. Rolled in tube ....................... 


Bulletin of The American Association of Petroleum Geologists. Official monthly 


publication. Each number, approximately 150 pages of articles, maps, 
discussions, reviews. Annual subscription, $15.00 (outside United States, 
$15.40). Descriptive price list of back numbers on request. 


(Prices, postpaid. Write for discount to colleges and public libraries.) 
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An A.A.P.G. Publication! 


TECTONIC MAP 


Of The 


| UNITED STATES 


1944 


Prepared under the Direction of the Committee on Tectonics, 
Division of Geology and Geography, National Research Council. 


CHESTER R. LONGWELL, Chairman, PHILIP B. KING, Vice-Chairman 

' CHARLES H. BEHRE, WALTER H. BUCHER, EUGENE CALLAGHAN, D. F. 
HEWETT, G. MARSHALL KAY, ELEANORA B. KNOPF, A. I. LEVORSEN, 
T. S, LOVERING, GEORGE R. MANSFIELD, WATSON H. MONROE, J. T. 
PARDEE, RALPH D. REED, GEORGE W. STOSE, W. T. THOM, JR., A. C. 
WATERS, ELDRED D. WILSON, A. O. WOODFORD 


A New Geologic Map of the United States and Adjacent 
Parts of Canada and Mexico 


Geologic structure, as evidenced and interpreted by a combination of out- 
cropping areas, bedrock, surface disturbance, and subsurface deformation, 
is indicated by colors, symbols, contours, and descriptive explanation. 
Igneous, metamorphic, and selected areas of sedimentary rock are mapped. 
Salt domes, crypto-volcanic disturbances, and submarine contours are shown. 


The base map shows state boundaries, rivers, a pattern of cities, and 1- 
degree lines of latitude and longitude. 


The scale is 1:2,500,000, or 1 inch = 40 miles. Printed in 7 colors, on 2 
i sheets, each about 40 x 50 inches. Full map size is about 80 x 50 inches. 


PRICE, POSTPAID 
$2.00 rolled in mailing tube 
$1.75 folded in manila envelope 
$1.50 in lots of 25, or more, rolled or folded 


The American Association of Petroleum Geologists 
Box 979, Tulsa 1, Oklahoma, U.S.A. 
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AT ANY DEPTH OR FORMATION WITH 
Te REED ‘BR’ Wire — 


THESE CORES 
WERE TAKEN AT A 
DEPTH OF 12,856 FT. 

WITH THE 
REED “BR” 
Wire Line 


CORE DRILL 


For conventional coring the Reed Kor-King, with its simplified construction, has 
advantages for uniformly good coring not to be found in any other core barrel. 
The Reed “BR” Wire Line drilling and coring outfit has proved itself in fields 
throughout the world and is especially adaptable to drilling slant holes, for 
those operators doing directional drilling work. 
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SERVICE 


Inc. 
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Victory—whether on the battlefront or 
the homefront—results from teamwork. 
In the Oil Industry, men and equipment 
are on the job ’round the clock, working 
together to provide the unprecedented 
quantities of petroleum products needed 
to oil the war. 


(HUGHES.TOOL COM 


THE WAR 


Hughes Rock Bits, Core Bits, Tool 
Joints, and other specialized drilling 
tools are basic equipment in the pro- 
duction of oil, and are being manufac- 
tured in ever-increasing numbers to 
meet the needs of the Oil Well Drilling 
Industry. 


‘HOUSTON, TEXAS 
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